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On the diſta he Earth from the Sun, 
n the diſtance of the Kart reign the Sun. 


10 p. 59. I faid, That 155 earth is < tuated 7 
thirty millions of leagues from the ſun. This 
was the general opinion of aſtronomers in the 
year 1745, when I compoſed the treatiſe on the 
formation of the planets, But later obſerva- 


tions, and particularly thoſe derived from the 
Vor. IX. N tranſit 


* 


tnt of £ over the ſun's diſc in _ 
| ſhow that this diſtance of thirty millions ſhould 
be augmented three or four millions of leagues. 
It is for this reaſon that, in the ' Epaques de la 
Nature, I have always reckoned the mean di- 
| ſtance of the ſun from the earth to be thirty- 
three millions of leagues, inſtead of thirty. This 
remark was neceſſary to prevent the ſuſpicion | 
of my having contradicted myſelf. J 

I muſt farther remark, that the ſun is not on- 
ly thirty-three or thirty-four millions of leagues 
diſtant from the earth, but, from the ſame ob- 


fervations, it has likewiſe been diſcovered that 


the volume of the ſun is a tenth part larger 
than was formerly ſuppoſed; and, conſequently, 
that the whole maſs of the planets is only an 
eight hundredth part of that of the ſun, and not 
a ſix hundredth and fiftieth part, as I had ad- 

vanced from the information we poſſeſſed in the 

year 1745. This difference ſtrengthens the pro- 
bability that the matter of the planets was "oe 
© nie from the * of the Waka | 
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Of the Matter of the Sun and Planets, 


I Hap remarked, in p. 6 5. That the opaque 


bodies of the planets were detached from the lu- 
minous matter of which the fun is compoſed. 

Theſe expreſſions are not correct; for the mat-- 
ter of the planets, when projected from the ſun, 
was equally luminous as that of the ſyn itſelf, 
and the planets became not opaque till their 


ſtate of fluid brightneſs had ceaſed : The dura- 
tion of this ſtate in ſeveral kinds of matter I de- 


termined by experiment; and, from analogy, I 
calculated the continuation of this bright ſtate 


in each of the planets . Beiides, as the tor- 


rent of matter, projected from the body of the 
ſun by the comet, traverſed the immenſe atmoſ- 


phere of that luminary, it carried off the vola- 


tile, aqueous, and aerial parts of which the ſeas 


and atmoſpheres of the different planets are now 


compoſed. Hence we may conclude, that the 
matter of the planets is the ſame, in every re- 


ſpect, with that of the ſun, and that there is 


no other difference but in the degree of heat, 
which is. extreme in. the ſun, and greater or 


ſmaller in the planets, according to the compound 


ratio of their thickneſs and denſity. 
A: w TIC 
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IN p. 75. 1 ſaid han a 1 0 
ane the celtrity and denſity of the. pony; 
the denſity of the earth ought not to exceed: 1 
inſtend of $00, whith' is it real Aenſity. 
denſity here aſcribed to the earth is tos great _ 
relation to the quickneſs of its motion round the 
ſun, and ought to be a little diminiſhed ie rea- 
ſon which had formerly eſcaped me. The 
moon, which, in this computation; ſhouid be re 
garded as forming a part of the earth, is leſs denſe 
in the ratio of 702 to 1000, and the lunar globe 
is th of the bulk of the terreſtrial. Hence, if 

the moon were as large as the earth, we ſhould di- 
miniſh the denſity of the latter 400 in the ratio 
of 1000 to 702, which produces 281, i. e. 119 of 
diminution in the denſity 400. But, as the moon 

þ is only th part of the bulk of the earth, it 

| | will produce only , or 25ths of diminution. 

„ Conſequentiy, the denſity of our globe, with 

| relation to its celerity, inſtead of 206, ought 

| to be eſtimated at 206-5 +2F 2.. e. nearly 209. 

fl Beſides, we may {ſuppoſe that our globe, at the 
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| beginning, was leſs denſe than it is at prefent, 
EE and that it is become:much more compact both 
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by cooling, and by the Anita of vaſt caverns with 
which its interior parts abounded. This opi- 
nion acecrds with thoſe revolutions which hap»: 
pened, and ſtill continue to happen, both on the 
forks of the earth, and even at conſiderable 
depths. By the aid of this fact, we are enabled 
to explain the poſſibility that the waters of the 
ſea were formerly 2000 fathoms above thoſe 
parts of the globe which are now. inhabited; 
for theſe waters would ſtill cover the whole ſur- 
face of the earth, if, by immenſe depreſſions, dif- 
ferent parts had not ſunk, and formed thoſe re- 
ceptacles for the waters which at preſent exiſt. 
If we ſuppoſe the diameter of the globe to be 
2863 leagues, it would be two leagues more 


when, covered with 2000 fathoms of water. 


This difference in the bulk of the earth, produced 
by the ſinking of the waters, gives an augmen- 
tation of a 44-th part of its denſity. This aug- 
mentation of the denſity, or diminution of the 
bulk of the globe, may be doubled, and perhaps 
tripled, by the ſinking and overturning of moun- 
tains, and the conſequent filling up of valleys; 4. 
ſo chat, ſince the waters fell upon the earth, its 
denſity may be N to have increaſed one 

hundredth. Pork: | 
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On the nne add by Newton between the 


denſity of the Planets and the 1. hes of Heat 
to WHICH #0) 4 are expoſed. 


IN p. 145. I remarked, that, tere ee 
the regard due to the conjectures of Newton, I 
cannot help thinking that the denſities of the pla- 


foſed. From calculating the action of the ſolar 


heat upon the planets, it appears that this heat, in 
general, is inconſiderable, and that it has never | 

produced any great change in the denſity of each 
planet; for the action of the ſolar heat, which is 
weak in itſelf, has no influence on the denſity or” 
the matter of which the planets are compoſed, 


nets have a nearer relation to their celeritigs 15 
than to the degrees of heat to which they are ex- 


Pg 
ta 


except at their ſurfaces. It cannot act on the in- 
ternal parts, becauſe it penetrates to a very ſmall 


depth only. Hence the total denſity of a pla- 
net has no relation to the heat tranſmitted t to it 


by the ſun, 


It appears to be certain, therefore, that the 
| denſity of the planets has no dependence on the 
ſolar heat, but, on the contrary, that their denſi- 
ties have a neceſſary relation with their celerities, 


which laſt increaſe or diminiſh 1 in proportion to 
their 
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their diſtances from the ſun. We have ſeen, 
that, at the general projection, the more denſe 
parts were not removed ſo far from the ſun as 
the leſs denſe. Mercury, which is compoſed of 
the moſt denſe matter projected from the ſun, 
remained in the neighbourhood of that luminary; 
while Saturn, which conſiſts of the lighteſt mat- 
ter, is removed to a great diſtance from the ſun: . 
And, as the moſt diſtant planets revolve round 
the ſun with greater celerity than thoſe that are 
nearer, it follows, that their denſity has a dire& 
relation with their celerity, and ſtill more with 
their diſtance from the ſun. The diſtances of 
the fix planets from the ſun are as 4, 7, 10, 15, 
52, 95; and their denſities as 2040, 1270, 000, 
730, 292, 184. And, if we ſuppoſe the denſi- 
ties to be in the inverſe ratio of the diſtances, 
they will be as 2040, 1160, 8894, 660, 210, 
159. This laſt relation between their reſpective 
denſities is perhaps more juſt than the former ; - 
becauſe it ſeems to be founded on the phyſical. 15 
cauſe which muſt have produced the difference 
of denſity in each planet. „„ 
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On the extent of Terrefrial Continents.” : 1 


YAGE 134. 1 fid, that the Jongef due ud 
can be dravim in the ancient Continent + 75 a- 
bout 3600 leagues, By leagues T mean thoſe 


. uſed in the environs of Paris, which are 2000 or 
2100 fathoms long, and about 27 of them fn 


a degree. 5 
Beſides, though in a this article of general geo- 
graphy, 1 endeayoured to reach that degree of 


exactneſs which ſubje&s of that nature require; 4 


yet a few flight errors have eſcaped me. For 


example, 1. I have not uſed the names adopted 


or given by the French to ſeveral parts of Ame- 
rica, I uniformly followed the Britiſh globes 


made by Senex, of two feet diameter, from 


which my chants were exactly copied. The 
Britiſh are more juſt than the French, with re- 
gard to countries they diſcover, or through which 
they travel. They preſerve the original name 


of each country, or that which was beſtowed on 
it by the firſt diſcoverers, We, on the contrary, 


often give French names to the countries we vi- 
ſit, which is the cauſe of that obſcurity in 
the geographical nomenclature of our language. 


But, as the lines which traverſe the two Conti- 


nents 


— 


nents in their greateſt length are well marked, 
in my charts, by the two extreme points, and 
ſeveral other intermediate ones, whoſe names are 


generally adopted, no eſſential ambiguity can a- 
_ from this circumſtance, 


. I likewiſe neglected to give the 3 
of 5 ſurface of the two continents, becauſe it 
is ealily made on a large globe. But, as many 
perſons have expreſſed a deſire to ſee this gal- 
culation, I here ſubjoin that which M. Robert 
de Vaugondi ane to me at the time . 

From 


Calculation of our Continent by grometrca leagues 


ſquare. 
14d. . 1 e 5 14 d. | 
„5 11 D 107 CE „ i28. A 14d | 


78750  Bogg7 100625 113750 1203124 
Calculation of the let half. Calculation of the right half. 


AX3. = 3609375 AX 3. = 360937 
ANR tv = 4210933 AX 12 1203122 
B Xx + 398125 B N 1 = © ATITES. 
B * 43 45 5oo B * 44 = 492916 
Xx 201250 Je X43 a 100625 
Cx3 = 301875 Cx4= 4360414 
D x #4 an 8 ogg V a 80937 
dx 3 8 161894 DN 44 = 350729 
E NX F500 CT 78750 
Xx 11250 E Xx 44 = 3346874 
24710923 4 2469687 
2471092 
2469687 | 
Dien 14054 


Wu is Carey» degree and » hüt be. 
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: From this calculation it appears, that, on the left 
of the line of partition, there are 24710924 of 
ſquare leagues, and 2469687 ſquare leagues on 


the right of the ſame line ; and conſequently that 
the Old Continent conſiſts of about 4940780 


ſquare leagues, which is not one ans Py of ths 


earth's ſurface. 
In the ſame manner, aw part on the left of 


the line of partition in the New Continent, con- 
tains 1069286; ſquare leagues, and that on the 
right of the ſame line conſiſts of 137092622 


in 


Calculation of the Continent of America es: to the 


ſame meaſures. | 


Sileulation of the left half. "Calculation of the right half. 


— 


N 


2 


A * 

B x 
'. 910600 CR A 
1258014 D Xx 
121406 


8 161965 B 2158332 
7: = 201250 & 25 = 225406. 
2 = 2275 „8 240621 
* = 60156z 17 = 144375 
. 80208 * 227500 


10692865 1 _ 197092645 


1072672 
10692865 


— 


Difference | 16392 | 
Which f is ſcarcely a degree and one fifth ſquare. 


Superficies of the New Continent 21 402 13 


Superficies of the Old Continent 4940780 


Tot! 7080993 ſquareleagues. 


. 
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in all, about 214021 3 ſquare leagues; which 
makes not one half of the ſurface of the Old 
Continent. As both Continents contain but 
7080993 ſquare | leagues, their ſuperficies i is not 
near one third of the total ſurface of the globe, 
which is about 26 millions of ſquare leagues. 

3. I ought to have mentioned the ſmall diffe- 
rence of inclination that ſubſiſts between the two 
lines by which I divided the two Continents. 1 
contented myſelf with laying, that they were both 
inclined to the Equator, in oppoſite ſides, about 
zo degrees, which is not the preciſe fact; for 
that of the Old Continent is a little more than 
zo degrees, and that of the New a little leſs.” 
If I had given this explanation, I ſhould have a- 
voided the imputation of having drawn two lines 
of unequal lengths, under the ſame angle be- 
tween two parallels ; which would have proved, 
as an anonymous critic remarks *, that I am un- 
acquainted with the elements of geometry. 

4. J neglected to diſtinguiſh Upper from Low- 
er Egypt; ſo that, in p. 137. and 138. there is the 
appearance of a contradiction. In the firſt of 
theſe paſſages, Egypt ſeems to be ranked among 
the moſt ancient lands, while, in the ſecond, it is 
reckoned among the moſt. recent, I was wrong 
in not diſtinguiſhing, as I had elſewhere done, 
Upper Egypt, which 1 is a very ancient land, from 
Lower Egypt, which is a very new territory. 
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* Lettres à un Americain, 
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Of the Form of Continent. 5 


With regard to the figure of Continents, 
ſhall tranſcribe a paſſage from the ingenious au- 
thor of the Philoſophical and Political Hiſtory 
of the two Indies. 

Alt is now thought to be certain,” he remarks 
*©that the ſurface of the New Continent is not 
© one half of that of the Old. Beſides, in their 
* figure there are ſome ſtriking analogies. They 
© ſeem to form two immenſe bands of earth, 
* which ariſe from the Arctic pole, terminate in 

the South, and feparated on the Eaſt and Wet 
* by the ocean that inveſts them. Independent 

© of the ſtructure of theſe two bands, and of the 
counterpoiſe or ſymmetry which takes place in 


© their figure; it is apparent, that their equili- 


brium depends not on their poſition ; it is the 
fluctuation of the fea which produces the ſtabi- 

© lity of the earth. To fix the globe on its bale, it 
was neceſſary to have an element which, by 
floating continually around this planet, ſhould 
© counterbalance, by its weight, the other ſub- 
* ſtances, and*reſtore that equilibrium which the 
* colliſion of the other elements might havediltur- 


© bed. Water, by its s fluidity and gravity, "En 
tte 
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« fitted to ſupport that harmony and that balance. 
* of the different u_ of the globe rn its 
© centre. | 

If the waters which {till 5 the "CEA 

© of the New Hemiſphere had not deluged its 
1 urface, man would ſoon have cut down the 

voods, drained the marſhes, and given conſiſta 
© ence to a watery ſoil. He would have opened 
vents to the winds, and confined the rivers 
within their banks; the climate, of courſe, 
would have already been changed. But an 
| { unculitivated and thinly inhabited hemiſphere 
© announces a recent land, while the waters 
which environ its coaſts till SPP ney 
© through its veins.” 

On this ſubject I ſhall wa. has. although 
there is more water on the ſurface of America 
than on that of other countries, we ought not to 
conclude from this circumſtance, that an internal | 
ea is contained in the bowels of this new land. 
| We {would only infer from this number of lakes, 

marſhes, and large rivers, that America has been 

peopled long after Aſia, Africa, and Europe, 

where the quantity of ſtagnant waters is much 
leſs. Beſides, a thouſand other circumſtances | 
Concur in ſhowing, that the Continent of Ameri- 
ca in general ought to be regarded as new land, 
in which Nature has not had time to acquire all 
her powers, nor to exhibit them by a numerous 
| population, | 


| „ „„ 6 
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III. 


Of the Terra Auſtralis, p. 140. 

To what I have ſaid concerning the Terrz 
Auſtralis, I ſhall add, that, within theſe few years, 
new attempts have been made to diſcover it, and 
that ſome points of it have been found after de- 
parting either from the Cape of Good Hope, or 
from the Iſle of France ; but that theſe new 
voyagers have uniformly met with thick fogs, 
ſnow, and ice, in the 46th or 47th degree of 
South latitude. After converſing with ſome of 
theſe voyagers, and collecting all the informa- 
tion I could derive from other ſources, I percei- 
ved that they all agreed with regard to this fact, 
and that they'found ice in much lower latitudes 
than is to be met with in the northern hemi- 
| ſphere. They likewiſe uniformly met with fogs 
in the ſame latitudes where they found ice, 
though it was ſummer in theſe climates at the 
time the experiments were made. It is, there- 
fore, extremely probable, that, below the $oth 
degree, it will be in vain to ſearch for temperate 
countries in the ſouthern hemiſphere, where the 
freezing cold is much farther extended than in 
the northern. The thick fog is produced by 
the preſence or neighbourhood of the ice. This 

| - 
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fog conſiſts of minute particles of ſnow, which 
are ſuſpended in the air, and render it obſcure : 
It often accompanies the great floating maſles of 

ice, and reigns perpetually in frozen regions, 
Beſides, the Britiſh have lately ſailed round 
New Holland as well as New Zealand. Theſe 
ſouthern countries are more extenſive than the 
whole of Europe. New Zealand is divided into 
ſeveral iſlands 3 but New Holland ought rather 
to be regarded as a part of Aſia, than as an iſland 
belonging to the Southern Continent ; for New 
Holland is only ſeparated from the land of the 
Papous, or New Guiney, by a narrow ftrait, and 
the whole Archipelago, which extend ſouthward 
from the Philippine iſles, as far as the country of 
Arnhem in New Holland, and toward the weſt - 
and ſouth, as far as Sumatra and Java, appears 
to belong as much to the Continent of New Hol- 
land, as to the ſouthern parts of Aſia. | 
Captain Cook, who ought to be regarded as 
the greateſt navigator of this age, and to whom 
we are indebted for an infinite number of new diſ- 
coveries, has not only given a chart of the coaſts 
of Zealand and New Holland, but has likewite 
explored an immenſe tract of the ſouth fea in 
the neighbourhood of America. He departed 
from the ſouth point of America on the 3oth of 
January 1769, and he traverſed a preat part of 
the-vcean under the 6oth degree, without diſco- 
vering any land. From Captain Cook's chart 
we 
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we may perceive the great extent of ſea which 
he explored ; and his tract demonſtrates, that, if 


any lands exiſt in this part of the globe, they muſt 


be far removed from the Continent of A- 


merica; for New Zealand, which is ſituated be- 


tween the 35th and 45th degrees, is very diſtant 


from America. But it is ſtill to be hoped, that 
other navigators, following the tract of Captain 


Cook, will traverſe the ſouthern ocean under the 


coth degree, and that they will diſcover whether 
theſe immenſe regions, which extend more than 
two thouſand leagues, conſiſt of land or of ſea, 


However, I do. not imagine that the: ſouthern 
regions, beyond the 5oth degree, are fo tempe- 


rate that any advantage could be derived to us 
from the diſcovery of them, _ | 


Concerning the invention of the Mariner's Con- 
Poſes P. 83. 


With 00 to the invention of the Mariner's 
Compaſs, I have to add, that, from the teſti- 
mony of Chineſe authors, of which M. le Rouſe 
and M. de Guignes have made an abridgement, 
it appears to be,certain, that the polarity of the 


magnetic needle has been very anciently known 


to the panhabitanss of China. The figure of theſe 
1 


„% ww 09 w 
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firſt compaſſes was thoſe of a man, who turned 
upon a pivot, and whoſe right arm pointed to 
the ſouth. The time of this invention, accor- 
ding to certain Chineſe chronicles, was 1115 years 
before the Chriſtian aera, and, according to o- 
thers, 2700 x. But, notwithſtanding the anti- 
quity of this diſcovery, it does not appear that 
the Chineſe had ever derived from it the advan- 
lag of making long voyages. - | - 
Homer, in the Odyſſey, tells us, that. the 
Greeks employed the loadſtone to direct their 
navigation when they went to beſiege Troy; 
and this aera is nearly the ſame with that re- 
corded in the Chineſe Chronicle. Hence we 
can no longer doubt, that the direction of the 
loadſtone toward the pole, and even the uſe of 
the mariner's compaſs in navigation, were known 
to the ancients at leaſt three thouſand years ago. 


* 


V. 


Of the diſcovery of America, pr 15 J. 


To what 1 ſaid, p. 155. concerning the diſco- 
very of America, a critic of more juten than 
tne author of Lettres d un American, has ac- 
cuſed me of doing a kind of injury to the me- 
mory of ſo great a man as Chriſtopher Colum- 
Vorl. I B bus. 


* See VExtrait des Annales de la China, par Mrs Route 
and de Ns 


s 
- 


believe the ſea roſe toward the ſKy, and that 


tremely juſt, J ought to have ſoftened this fac, 


ved both from his own voyages, and from thoſe 
of the Portugueſe to the Cape of Good Hope 


New Continent, thought himſelf at no great di- 


aſtoniſhed to find, that, when below the Antil- 


ern regions, and that he was continually forced 
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8 It 18 confounding,” he remarks, Co. 
* Jumbus with his failors, to think that he could 


they perhaps touched each other on the ſouth- 
* ern part of the globe.“ This criticiſm is ex- 


which I had extracted from ſome hiſtorical fa- 
lation; for this great navigator, it is to be pre- 
ſumed, muſt have had very diſtinct notions con- 
cerning the ſigure of the carth, which he deri- 


and the Eaſt iu It is well known, howe- 
er, that Columbus, when he arrived at the 


ſtance from the eaſt coaſts of Aſia. As no man, 
at that period, had circumnavigated the world, 
he could not know its circumference, and did not 
imagine that-the earth was fo ern as it has 
been demonſtrated by later diſcoveries. Be- 
ſides, it muſt be acknowledged, that this firſt 
navigator toward the weſt, could nor fail to be 


les, It was e for him to gain the ſouth- 


back. This obſtacle ſtill ſubſiſts. We cannot, MM. 
in any ſeaſon, ſail directly from the Antilles to 5 
Guiana; becauſe the currents are extremely ra- 
pid, and conſtantly run from Guiana to thoſe 
iſlands. Ships fail from Guiana to the Antilles 


in five or ſix days; but they require two months 
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to return. In order to return, they are obliged 
to make a large circuit toward the Old Conti- 


nent, from whence they red their courſe to- 
ward the Terra Firma of vis 4th America. Theſe 


rapid and perpetual currents from Guiana'to the 
Antilles are ſo violent that they cannot be ſur- 
mounted by the aid of the wind; and, as this 
circumſtance is unexampled in the Atlantic o=- 
cean, it is not ſurſpriſing that Columbus, who, 
notwithſtanding all the reſources of his genius 
and knowledge in the art of navigation, could 
not advance toward the ſouthern regions, ſhould 


think that ſomething of a very extraordinary 


nature exiſted in this place, and perhaps that 
there was a greater elevation in this part of the 
fea than in any other; for the currents from 
Guiana to the Antilles actually run with as 
much rapidity as if they deſcended from a height. 

The motion of the following rivers, may give 


rile to the currents from Cayenne to the An- 


tilles. 


1. The impetuous river of the Amazons, 


whoſe mouth is feventy | teagues broad, and its 


direction more to the North than the South.“ 


The river Ouaſſa is likewife rapid, has the. 


lame direction, and its mouth is nearly”: a league 
W ide, S : 

. The Oyapok is n more rapid than the 
Ou paſſes through a greater tract of land, 


«1! 


anch its mouth is nearl- of the ſame dimenſion. 
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league broad; aber branch exceeds not halt 


mazon, it diſcharges the greateſt quantity of 


4. The Aprouak has nearly the ſame extent 
of courie and of mouth as the Ouaſla. 

5. The river Kaw is leſs extenſive both in 
its courſe and mouth; but, though it iſſues from 
a Savannah about tener Bye or thirty . 
from the ſea, it is extremely rapid. 

6. The Oyak, which is a conſiderable river, 
divides . into two branches at its mouth, and 
forms the iſland of Cayenne. Tt his river, at the 
diſtance of twenty or twenty-five leagues, re- 
ceives another called Oraput ; it is very impe- 
tuous, and derives its ſource from a mountain of 
rocks, from whence it deſcends in rapid torrents, 

7. One branch of the Oyak runs, near it 
mouth, into the river of Cayenne; and theſe 
two rivers, when united, are more than 


a league. 
8. Ihe river of Kouron, Which is very rapich 


and not above half a league wide at the mouth, 
without reckoning the Macouſia, which, though 
it furoithes much water, comes from no great 
diſtance. 

9. The Sinamizel is an impetuous river; it 
comes from a great diftance, and its bed 1 is Pret- 
ty narrow. | 

10. The river Maroni, though it be very ra- 
pid, comes from a great diſtance. | Its mouth i 
more than a league broad, and, next to the A. 


Watel 
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water. It gives riſe to no iſlands; while the 
mouths of the Amazon and Oronoko are inter- 
ſperſed with a great number. 

11. The rivers of Surinam, of Barbichs, of 
IEfequebe, and ſome others, till we reach the 
Oronoko, which is a very large river, 

By the accumulations of mud and of earth 
brought down from the mountains by theſe ri- 
ers, it ſhould appear, all the valleys of this 

aſt continent have been formed; in the middle 
pf. the continent there are ſome mountains, moſt 


of which have formerly been volcanoes, and 


pre not ſufficiently elevated to allow their ſum- 
mits to be covered with ſnow or ice. 


Hence it is apparent, that the united force A 


all theſe rivers gives riſe to that general current 
of the fea from Cayenne, or rather from the 
Amazon, to the Antilles; and that this general 


urrent extends, perhaps, above fixty leagues 


rom the eaſtern coaſt of Guiana. 
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ADDITIONS to the article, Of the Pr. 
duction of Strata, Vol. I. p. 15. 


I. 


Conrernins the Strata in Aren, parts of the 


Farth. 


WV. have ſome examples of quarries cd 
pits of conſiderable depths, of which 


the different ſtrata have bcen examined and de- 


ſeribed ; ſuch as the pit of Amſterdam, which 


deſcends 232 feet, and that of Marly-la-ville, 
which is 100 feet deep. Many other examples 
might be given, if obſervers had agreed in their 


denominations, But ſome give the name of mar} 


to white clay; others apply the term int to 


round calcareous ſtones; and others give the de- 


nomination of /and to colndrentns gravel. Hence 
little advantage can be derived cither from their 
reſearches or their long diſſertations on theſe 
ſubjects; becauſe we are under a perpetual un- 
certainty with regard to the nature of the ſub- 
ſtances they deſcribe. We ſhall, therefore, con- 
fine ourſelves to the following examples. 

An excellent obſerver has written to one of 
my friends, in the following terms, concerning 
the ſtrata in the neighbourhood of Toulon: 
£200 rig north of the city of Toulon, he re- 
marks, | there is an immenſe quantity of ſtony 

matter, 


DO. 


O FDD ADA: 10. ag 


© matter, which occupies the  dechvity of the 
© chain of mountains, and ſtretches through the 
valley from eaſt to weſt; and one part of it 
© forms the ſoil of the valley, and loſes itſelf in 
the ſea, This ſtony matter is commonly called 
* jagre 3 but it is that ſpecies of tuta which is 


© denominated marga- tojfacea fiftulsſa by natu- 


© ralifts, M. Gaanard deſired me to furniſh 
© him with all the information I could obtain 
concerning this ſaffre, as well as fpecimens of 
© the matter itſelf, that he might examine it, 
and give a detail of its qualities in his me- 
©moirs. I ſent them both; and I believe I have 
* fatisfied him; for he has thanked me for the 
information I communicated.” He tells me, 
© that he is to return to Provence and Toulon 
in the beginning of May... .... M. Guet- 
* tard, however, will probably give us nothing 
new upon this ſubject; for M. de Buffon has 
* exhauſted it in the firſt volume of his Natural 
* Hiſtory, under the article, Proofs of the theory 

* of the earth; and it appears, that, in compo- 
* fing this antics he had in his eye the moun- 


* tains of Toulon and their ridge. 


At the commencement of this ridge, which, 


conſiſts of a more or leſs hard tufa, we. 
* find, in ſmall cavities of the nucleus of the 


mountain, quantities of very fine ſand, which 
*are probably the balls mentioned by M. 


de Buffon, After breatang other n 
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* 1. Vegetable ſoil 1 
"ts Tü, on n f 
3. Sand — „ 18. 


4. Yellowiſh earth ee te oh 


* 5, Tripoli; that is, a white, fat, 


compact earth, which hardens 
when expoſed to the ſun, and 
marks any ſubſtance in the 


ſame manner as chalk | 30. 


6. Flints, or a mixture * greaſy 


. 


—_ A A _ 


0 


ſand - „ 12 
%% 2 
8. A ſtratum of ſmall ſtones, — 

one to two feet 2 
9. Two ſtrata of ſtone, which diſ- 
ſolves by the operation of the 
air and weather 1 
10. Earth and gravel 
11. Free- ſtone . 
12. Very hard lime- ſtone 

13. A greeniſh ſtratum 

14. Atendercalcareous ſtone which 
forms two ſtrata, one of 18 
inches, and the other of two 
feet 5 3 
15. Several ſmall beds of 8 
calcareousſtone. They pre- 
cede the ſheet of water com- 
mon in pits. This ſheet the 
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45 Inches, 


diggers 


Oi FIR. 


a We Feet. 
diggers are obliged to remove 
before they can obtain the 
potters clay, which lies ben 
tween two waters K. In all 99 


have given this ſpecimen for want of a bet- 
ter; for the uncertainties with regard to the na- 5 
ture of the different ſtrata are apparent. We 
cannot, therefore, be too anxious in reeom- 
mending to obſervers to be more exact in defi- 
ning the nature of thoſe materials they attempt 
to deſcribe. They may at leaſt diſtinguiſh 
them into vitreſcent and calcareous, as in the 
following example. 

The ſoil of Lorrain is divided into two great 
zones: The eaſtern, which covers the chain of 
Voges, which are primitive mountains, compo- 
ſed entirely of vitrifiable and cryſtalized matters, 
as granite, porphyry, jaſper, and quarts, diſpo- 
ſed in detached blocks or groups, and not in re- 
gular ſtrata or beds, In all this chain of moun- 
tains, there is not the ſmalleſt. veſtige of any 
marine production; and the hills which pro- 
ceed from them conſiſt of vitriftable ſand. - 
Where they terminate, and upon a continued 
bounding line of their deſcent, the other zone 
commences, which is totally calcareous, diſpo- 


nel 


* 


85 Mem. de Acad. des Sciences, Annee 1756. , 
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ſed in horizontal beds, a replete, or rather 
completely formed, of ſea bodies “. 0 
The banks and beds of the earth in Peru are 
perfectly horizontal, and correſpond ſometimes 
at a great diſtance in different mountains, moſt 


of which are two or three hundred fathoms 


high. They are in general inacceſſible, and of- 
ten as perpendicular as walls; which gives us 
an opportunity of perceiving the extremities of 
their horizontal ſtrata, When any of them 
happens to be round and detached from others, 
each bed appears like a very flat cylinder, or a 
ſection of a cone of no great height. Theſe dif- 
ferent beds, placed one above another, and dif- 


tinguiſhed by their colour and various contours, 


often reſemble a regular and artificial ſtructure. 
In this country, we ſee the mountains perpetu- 
ally aſſuming the appearance of ancient and 
ſumptuous palaces, of chapels, of caſtles, and 
of domes. They are ſometimes fortifications 
compoled of long curtins, and defended with 
bulwarks. After examining theſe objects, and 
the correſpondence of their ſtrata, we can hard- 
ly entertain a doubt, that the circumjacent land 
has not, at ſome period, been really ſunk. It 
appears, that thoſe mountains, whoſe baſes were 
moſt ſolidly ſupported, remained as monuments 

| to 


A Note e to M. de Buffon, par Wo PAbbe 
Bexon, March 1 1255 777. 
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to indicate the height which the ſoil of theſe 
countries anciently poſſeſſed F. 

The mountain of Birds, called in Arabic Ge- 
beliter, is 10 equal from top to bottom, for the 
ſpace of half a league, that it rather reſembles 
a wall regularly built by the hands of man, 
than a rock formed in this manner by the ope- 
ration of Nature. The Nile waſhes this moun= 
tain a long way; and it is diſtant from Cairo in 
Upper Egypt four and a half days journey . 

To thele obſervations, I ſhall add a remark 
made by moſt travellers, that, in Arabia, the 
ſoil is of various natures. The region neareſt to 

Mount Libanus preſents nothing but broken 


and overturned rocks, and is called Arabia Pe- 


trca, The removal of the ſoil, by the movement 
of the waters, has rendered this country almoſt 
totally barren ; whilſt the lighter mud, and all 


| the good earth, have been carried to a greater 


_ diſtance, and depoſited in that part of the coun- 
try called Arabia Felix. Beſides, the revers in 
Arabia Felix, as well as every where elſe, are 
more rugged toward the African ſea, i. e. to 


the weſt, than toward the Red ſea, which is on 


the eaſt. 
II. 


<P Bouguer, figure de la Terre, p. 89. 
+ Voyage du P. Vanſleb. 
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H. OPEN 5. 446/643 
the interior Rock of the Globe. 


In p. 179. I remarked, that /ol:d rocks are 
often ſupported by beds of earth, clay, or ſand, 
which have much leſs ſpecific gravity, This is 
the caſe with moſt hills, and is eaſily perceived. 
But, in high mountains, the ſummits are not only 

rocks, but theſe rocks are ſupported by others; 
and this Hructure runs through ſuch an extent of | 
country, where one mountain riſes out of another, 


79 bal it is diſſicult to determine whether they are 
1 founded on earth, or of what nature this earth is. 
S |! 1 have ſeen rocks cut perpendicularly for ſome 
1 hundreds of feet ; but theſe rocks refled upon other 

=” rocks, without my being able to perceive. where 
9 | they ended, May we not, however, be allowed 
4 to conclude from the leſs to the greater? Since 
1 the rocks of ſmall mountains, the baſes of which 
Ui | are viſible, ret pon earths leſs heavy and leſi 

i | folid than ſtone, 1s it not reaſonable to think, that 


bY © earth is likewiſe the baſis of high mountains? 

I acknowledge that this conjecture, derived 
from analogy, is ſufficiently founded, The 
conjecture I then hazarded was written thirty- 

four years ago. Since that time, I have acqui- 

1 red ideas and collected facts which convince me, 
bp: . = " 
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that the great mountains compoſed of vitreſcent 


materials, and produced by the action of the 


primitive fire, are connected immediately with 


the interior rock of the globe, which is alſo a 


vitreous rock of -the ſame kind. Theſe oreat 


mountains are a part of this immenſe rock, and 


are only prolongations or eminences formed up- 
on the ſurface of the globe at the time of its 
conſolidation, Hence we ought to regard them 
as conſtituent parts of the original maſs of the 
earth, But the hills or . ſmaller mountains, 
which reſt upon clay or vitrifiable ſand, have 
been formed by the motion and Kamen of 


the waters, at a time long ꝓoſterior to the for- 
mation Of. the great mountains by the primitive 
fire k. It is in theſe points or projections which 


form th nucleus of mountains, that the veins 
of metals, though. their Height, be conſiderable, 
are 


3 


* The internal parts of the primitive mountains which I 


have penetrated, either in pits or in the galleries of mines, to 


the depth of twelve and fifteen hundred feet, are entirely com- | 


poſed of pure vitreous rect, in which there are flight and irre- 
gular fiſſures, through which the water iſſues, and vitriolic 


and metallic ſolutions. From this fact we may conclude, that 


the whole nucleus of theſe mountains is a pure rock, adhering 


to the primitive maſs of the globe. We indeed find, upon 
their ſides, and upon the margins of che valleys, maſſes of 


clayey earth, and banks of calcareous ſtones, at conſiderable 
depths. But theſe are only the remains of thoſe materials 
which filled up the cavities of the earth, and mult be referred 
to the ſecond epoch of Nature ; Note communicated by M. 0 


Grignen ; to M. de Buffon, Aug. 6. 1777. 
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are not of the higheſt kind, but of: x; mean 
height, and uniformly arranged, i. e. they riſe 


by gradual elevations, and are connected with 2 
_ conſiderable chain of mountains, which are OC» 


Fahonally Fee by "Os 
III. 
Of the Vitrification of Calcareous Subſtances. 


In page 184. I ſaid, that calcareous bodies are 


alone incapable of being witrified, and ſeem to 
form a diſtinct claſs, All other Jubſtances may 


be converted into glaſs, _ 

I had not then made thoſe experiments Wk 
have ſince convinced me,, that calcareous ſub- 
ſtances, like all others, may be reduced to 
glaſs. To produce this effect, nothing more is 
neceſſary than a fire more violent than that of 


aur common furnaces. I reduced lime- ſtone to 


glaſs by a good burning glaſs. Beſides, M. d'Ar- 


cet, an able chymiſt, melted calcareous ſpar, 


without the addition of any other matter, by 
means of a porcelain furnace belonging to M. le 


Compte de Lauragais. But theſe operations 


were performed ſeveral years after the publica- 
tion of my Theory of the earth, I knew only 
that, in the iron furnaces, the light, white, 


ſpungy matter, ſimilar to pumice-ſtone, which 
iſſues from them when over-heated, is nothing 


but 


»» 


OR RAA 1) 3s 


but a vitreous ſubſtance, proceeding from the 
calcareous bodies thrown into the furnace to aſ- 


ſiſt the fuſion of the iron-ore, The ſole diffe- 


rence between the vitrification of calcareous and 
vicreſcent ſubſtances 1s, that the latter are immedi- 
ately vitrified by the action of a violent fire a- 
lone; but calcareous bodies, before they are vi- 
trified, paſs through a ftate of calcination, and 


form a line. But, like all other ſubſtances, they 
vitrify, even in our common furnaces, whene= 


ver they are mixed with vitreſcent matters, e- 
fpecially with thoſe which, like the aubuë, or 
flimy earth, yield moſt eaſily to the fire. Hence 


we may fafely conclude, that, in general, every 


material of which this globe is compoſed, may 


be reduced to its primitive. ſtate of glaſs, if a 


ae degree of heat i is applied. 
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9 34 OF SHELLS, AND OTHER 

8 ADD I 7.7 0 NS t —_— article, Core 
bs helle, and other Productions of the Seas found 
1 in the interior ban ts i the Earth, Vol. I. 2 
=: : ” | L, 


Of Peffil and Petrified Shells. © © 


ROM what I have written, p. 202. on the 
ſubject of the Italian letter, in which it is 
remarked by this author, that he pilgrims brought 
A | From Syria, in the time of the Cruſades, thoſe 


ah 4 Fe ; a 
& ſhells peculiar to the Levant, which are now | 
N found petrified in France, in Italy, and in other 


15 . parts of Chriflendom, I find that I have not 
1 treated M. de Voltaire with ſufficient reſpect. 
I acknowledge, that I ſhould rather have ta- 
ken no notice of this opinion, than revived it 
with a jeſt, eſpecially as humour is not my, ta- 
lent, and as this is perhaps the only example 
of pleaſantry in all my works. M. de Voltaire is 
a man whoſe ſuperiority of genius merits * the 

higheſt regard. I was furniſhed with this letter 
at the very time I was correcting the ſheet which 
contains the paſſage in queſtion. I read part of 
» tit only, imagining it to be the production of 
= ſome learned Italian, who, from mere hiſtorical 
N | | knowledge, 


os This apology 1 was publiſhed i in the year 1778. 


R 


PRODUCTIONS OF THE. SEA. 


knowledge, had followed. his own prejudices, 


without conſulting Nature; and it was not till 
after my volume on the Theory of the Earth was 
printed, that I knew the letter was written by 
M. de Voltaire. I then ſincerely regretted the 


expreſſions I had uſed. This truth I thought it 
incumbent on me to make public, as well for the 


| fake of M. de Voltaire, as for my own and that 


of poſterity, to whom I would not leave a doubt 


of the high efteem I have always had for a man 
of ſuch uncommon talents, and who has done 


o much honour to human nature and to the age 

in which he lived. 
As the authority of M. de Voltaire made an 

impreſſion upon ſome perſons, others have en- 


deavoured to diſcover whether his objection, 


with regard to the ſhells found below ground, 


| has any foundation. Upon this ſubject, I ſhall 


ſubjoin an extract of a memoir which was tranſ- 
mitted to me, and which appears to have been 
written with that intention. 

In traverſing the different provinces of France, 
and even of Italy, I every where ſaw, le P. 
Chabenat remarks, © figured ſtones; and, in par- 

' ficular places, their number was ſo great, and 
they were arranged in ſuch a manner, that ir 
vas impoſſible not to be ſatisfied, that theſe parts 


* of the earth had formerly been covered with 


the ſea, I ſaw ſhells of every kind, which were 


perfectly ſimilar both in figure and ſize to thoſe 
which now exiſt. This obſervation was ſuffi- 
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© cient to convince me, that all theſe indivduals 
© were of different ages, but of the ſame ſpecies, 


I faw cornua ammonis from half an inch to 


© riear three feet in diameter. 1 faw cockles of all 
© ſizes, as well as other bivalves and univalves. I 


+ likewife ſaw. belemnites, ſea muſhrooms, &c. 


The form and number of theſe figured ſtones 
© prove, in the moſt inconteſtible manner, that 
op were formerly animals which exifted 
in the ocean, The ſhells with which the 

* moulds are covered ſeem to remove every 
doubt upon this ſubject; for, in particular ſpe- 
* cimens, it is equally luſtrous, freſh, and! natu- 
* ral, as in the living animal. If ſeparated from 
© the” mould or nucleus, we could not believe 
* that it was petrified. The ſame obſervation is 
© applicable tb many other figured ſtones found 
in that beautiful and extenſive plain, which 
© ſtretches from Montauban to Toulouſe, and 
from Toulouſe to Alby, as well as to the cir- 
* cumjacent places. Fhe whole of this vaſt plain 
is covered with vegetable ſoil from half a foot 
to two feet thick. Below the foil there is a bed 
© of coarſe gravel about two feet in thickneſs, 
* The gravel is ſucceeded by a bed of fine fand, 
* which is nearly of an equal thickneſs ; and the 
rock lies immediately under this bed of ſand, 1 
have repeatedly examined the gravel with the 
* greateſt attention, and I found it interſperſed 


* with an ines number of figured ftones of 
: N 
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© the ſame form, but of various ſizes. I likewiſe 
found a number of ſea hedge-hogs, and other 


© ſtones of a regular figure, and perfectly ſimi- 


lar. A theſe facts announce, in language the 
* moſt expreſſive, that this country, as well 15 
© many others, had formerly been the bottom 

the ſea, which, by ſome ſudden revolution, i. 

* retired, and left its various productions beni 

© I ſhall, however, ſuſpend my judgment; 5: 

account of M. de Voltaire's objections to re 
move which, experzence and oblervatipa mutt 


be united. 3 
Le P. 7 next Ae irre experi- | 


ments to prove, that the ſhells found in the earth 
are the ſame with thoſe which {till exiſt in the 
ſea, Theſe experiments I ſhall not relate, be- 
cauſe they contain nothing new; and evry man 
is ſatisfied, that foſſil and marine ſhells are pre- 


cifely of the ſame nature. Le P. Chabenat con- 


cludes his Memoir with remarking, that all the 


| $ ſhells found in the bowels of the earth are un- 
queſtionably real ſhells, and relicks of animals 


© whoſe element is the ocean, which had former- 


"Ty covered theſe countries; and, conſequently, 
that the objections of M. de Voltaire are ill. 


founded x.“ 


II. 


Memoir manuſcrit ſur les pierres figurees, par le P. 
Chabenat. Mountauban, Oct. 8. 1773. 
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3 on 


Of the places where Shells are found, b. 204. | 


TO the enumeration I have given of the great 
quantities of ſhells found in all parts of the world, 
I might add many particular obſervations which 

= have been communicated to me during theſe laſt 
..Þ tdthmirty- four years. I have received letters from 
gs | the American iſlands, by which I am aſſured, that, 
in almoſt all of them, ſhells are found, either pe- 
trified or in their natural ſtate, in the interior 
parts of the earth, and often below the firſt ſtra- 
tum or vegetable ſoil. In the Malouine iſlands, 
M. de Bougainville found ſtones which divided 
into thin plates or leaves, and upon which were 
impreſſions of foſſil ſhells, of a ſpecies unknown 
in theſe ſeas db. To the ſame purpoſe I have 
letters from ſeveral parts of India and of Africa. 
Don Ulloa informs us , that, in that diſtrict of 
Chili which extends from Talca Guano to Con- 
ception, different kinds of ſhells are found in 
great numbers, and without any mixture of earth; 
and that theſe ſhells are uſed to make lime. He 
adds, that this peculiarity would not be ſo re- 
markable, if theſe ſhells were found only in low 
Piers 


$63.35; 
. 


* Voyage autour du monde, tom. 1. p. 100. | 
+ Tom. 3. p. 314. de ſon Voyage. | 
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laces which might be covered with the ſea. But 
what is ſingular, he remarks, that the ſame heaps 
of ſhells are found in the hills at the height of 
fifty fathoms above the level of the ſea. 1 relate: 
this fact, not becauſe it is ſingular, but becauſe: 
it correſponds with all the others, and is the on- 
ly one known to me concerning foſſil ſhells in 

this part of the world, where I am perſuaded 
that petrified ſhells will be found as well as 
every where elſe, at heights much greater 
than fifty fathoms above the level of the ſea; 
for the ſame Don Ulloa has ſince found petrified 
ſhells in the mountains of Peru at the height of 
above 2000 fathoms ; and, according to M. 
Kalm, ſhells are ſeen in North America upon the 
tops of ſeveral hills: He tells us, that he faw 
them on the ſummit of the Blue Mountains. 
They have alſo been found in the chalk quarries 


near Montreal, in certain ſtones near Lake 
Champlain in Canada “, and in the moſt north- 


ern regions of this New Continent ; for the 
Greenlanders believe, that the world had been 


drowned by a deluge, and, in evidence of this 


event, they quote the ſhells and the bones of 
whales which cover the moſt elevated mountains 
of their country f. | 

If from this we paſs to Siberia, we ſhall find 
the ſame proof, of the ancient abode of the 


Ocean 


bs bow. de FAcad. des Sciences, ann&e 1752, P- 194. 


b. 105, 


E 1 


Voyage de M. Crantz; . . en. des voyager, tom. 19. | 
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ocean upon all our Continents. Near the moun ; 
tain Jeniſeik, there are other mountains leſs ele- 
vated, upon the ſummits of which we find heaps 
of ſhells well preſerved both in figure and natu- 
ral colours. Theſe ſhells are all emptys and 
ſome of them fall into powder as ſoon as they 
are touched. The ſea of this country. Producer 
10 ſhells ſimilar to theſe found on the, tops of 


mountains. The largeſt of theſe ſhells ee not 


an inch in breadth, and others are very ſmall &. 

But I can exhibit facts which are fill more 
obvious. Every man, in his own province, hay 
only to open his eyes, and he will ſee ſhells in 


all places where lime- ſtone is found, as alſo in 


moſt clays, though, in general, marine produc». 
tions are more rate in clays than in calcareous 
ſubſtances. 

In the territory of Dunkirk, on the top of 
the mountain of the Recollets, near that of Caſ- 
ſel, and at 400 feet above the level of the ſea, 
there is a horizontal ſtratum of ſhells,, which 
are ſo cloſely packed together that moſt of them 
are broken. Above this ſtratum, there is a bed 
of earth from ſeven to eight feet deep, Theſe 
ſhells are ſituated at the diſtance of ſix leagues 
from the fea, and they are of the ſame ſpecies 
with thoſe found on its coaſt f. 

In 


© Relation de Meſſ. Gmelin et Muller; Hiſt. _ der voya- 


get, tom 18. p. 342. 
+ Mem. pour la ſubdelegation de Dunkerque, relativement 
a PHiſtoire naturelle de ce canton. 
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Ia Mount Sundl e Anet, and at ſome 
diſtaace from Complegne, there are ſeveral 
quarries of excellent lime · ſtone. Between the 
different ſtrata of the lime- ſtone we find gravel 
mixed with an infinite number of ſea- ſhells, or 
portions of ſhells, which are very light and 
friable. In the ſame place, there are common 

oyſter-ſhells in fine preſervation, and extend 
more than a league and a quarter in length. In 
one of theſe quarries, there are three ſtrata of 
ſhells in different ſtates. In two of theſe ſtrata, 
they are ſo much broke, thattheir ſpecies cannot be 
diſtinguiſhed: But, in the third, there are oyſters, 
which have ſuffered no alteration, but that of 
being exceſſively dried. The nature, figure, and 
enamel of the ſhells, are the ſame as in the live 
animals. Theſe ſhells have acquired a great 
lightneſs, and eaſily exfoliate. The lime- ſtone 
quarries are ſituated at the foot of the mountain, 
and have a ſmall declivity. In deſcending to- 
wards the plain, we, find oyſters, which are 
neither dried nor have undergone any change, 
but have the ſame weight, and the ſame ena- 
mel with thoſe which are _ taken out of the 
ta *, 


In the neee of Paris, theſe * | 


nine ſhells are not leſs common. The marl 


pits of wn furniſh” a . ou mann 
We ted 


* Extrait d'une Lettre de M. Leſchevin N. de nagen, 
Ecmpiegnie, 0a. 8. 1772, 


— 
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hed oyſters. - They are not entire, but eut in 
different directions, and finely poliſhed. Near 
Belleville, where free-ſtone- Waren we find 
a maſs of ſand in the earth, which contains 
branched bodies, which may have been corals 
or madrepores converted into ſtone. Theſe ma: 
rine bodies are not in'the ſand alone, but in the 
ſtones, which likewiſe contain ſhells of different 


kinds, as volutes, univalves, and bivalves $197 


Switzerland is not leſs abundant in foſſil ma- 
rine bodies than France and the other countries 
we have mentioned. In Mount Pilate, in the 


canton of Lucerne, we find petrified ſea-ſhells, 
and the bodies and relicks of fiſhes. In the ſame 
mountain, there are corals, and ſlates which ea- 


ſily exfoliate, and, between the leaves, a fiſh is 
generally found, Some years ago, the jaws, 
and even entire heads of fiſhes, together wh 
their teeth, were diſcovered T7. 14 

M. Altman remarks, that, in one of the 
higheſt parts of the Alps, near Grindelvald, 
where the famous glaciers (Gletchers) are form- 


ed, there are fine marble quarries, which he 
has repreſented in one of the engravings of 
theſe mountains. The marble quarries are only 


a few paces diſtant from the glacier. The mar- 
55 ON xy 549018 "fe 


* Mem. de M. Guettards Acad. des Sciences, annec 1764, 


+ Promenade au Mont Pilate; ny Etranger; mobs 4 
erm 1756. an FRE 
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ple is of various colours, as white, yellow, jaſper, 


red, and green. The marble is drawn on ſledges 
above the ſnow as far as Underſeen, where they 


are embarked to be carried to Berne by lake 


Thorne, and afterwards by the river Are “. 
Thus marble and calcareous ſtones are found, 
at great heights, in this part of the Als. 
M. Cappeler, in making reſearches on Mount 
Grimſel, one of the Alps, has remarked, that 
the hills and ſmaller mountains which limit the 
valleys, are moſtly compoſed of free-ſtone, of 
a grain more or leſs, fine and cloſe. The tops 
of theſe mountains: generally conſiſt of lime- 


ſtone, of various colours and hardneſs. The 


mountains more elevated than theſe calcareous 
rocks, are compoſed of granite and other ſtones, 


which appear to be of the nature of granite and 
of emery. It is in theſe granity ſtones that rock- 


cryſtal begins to be formed. But, in the lime- 
ſtone rocks below, we find nothing but ſpar 


and calcareous concretions. In general, it has 


been remarked, concerning ſhells of every kind, 
whether foſſil or petrified, that certain ſpecies 
are always found together, and that others are 


never met with in theſe places. The ſame thing 


happens in the ocean, where particular ſpecies 


of teſtaceous animals are conſtantly found toge- 


ther, | 


by Eda de la deeription des 1 nn par M. Alt- 
man. | 
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ther, in the 1 manner as certain thing. al- 
ets grow together on the ſurface of the earth *, 
It has been too generally believed, that, there 
are no ſhells, or other productions of che fea, 
on the higheſt mountains, It is true, that there 
are ſeveral ſumniits, and a great number of peaks, 
which are entirely compoſed of granite and vitriſi- 
able rocks, and in which no mixture can be per- 
ceived.” Theſe contain neither the moulds of ſhells, 
nor the relicks of any marine bodies. But there 
is a much greater number of mountains, and 
ſome of them very high, where theſe relicks 
are to be found. M. Coſta, profeſſor of anato- 
my and botany in the univerſity of Perpignan, 
in the year 1774, diſcovered, ſome fathoms be- 
low the top of Mount Nas, ſituated in the mid- 
dle of the Spaniſh Cerdagne, and one of the moſt 
elevated parts of the Pyrennees, a great number 
of lenticular ſtones, 2. e. blocks compoſed of 
lenticular tones, and theſe blocks were of dif- 
ferent figures and different. ſizes; the largeſt 
might weigh from forty to fifty pounds. Me 
remarked, that the part of the mountain where 
theſe lenticular ſtones were found; ſeemed to 
have formerly ſunk; for, in this place, he faw 
an irregular, oblique depreſſion, very much in- 
clined to the horizon; and one of its extremities | 
reſpected the top, and the other the bottom of 


= es 
* Lettres PO TR de M. Bourguet, A raiſon 
nee, mois d Avril, Mai, et Juin, 1730. | 


che mountain. He could not lige perceive 
the dimenfions of this depreſſion; becauſe moſt 


of it was covered with'Taow, though it was the 
month of Auguſt. 'The' banks of rocks which 


ſurrounded theſe lentieular ſtones, as well as 
thoſe immediately below, are calcarebus for 


more than a hundred fathoms. This Mount 
Nas, to judge of it by the eye, ſeems to be as 
high as Canigou, et ee, no Veltige of a 


volcano. 
A thouſand other! exninples of marine mel 
found in an infinity of places, as well in France 
as in different parts of Europe, might be given. 


But ſuch an enumeration of particular facts, 


which are already too much multiplied, would 


fwell this work, without anſwering any uſeful 
purpoſe. From the whole, however, we can- 
not refrain from drawing this obvious conclu- 


ſion, that all the inhabited parts of the earth 
have formerly, and during A very long courſe 


of time, been covered with the waters or” the 


Ocean. 


I chall only . chat theſe ſea-ſhells are 


found in different Rades Some of them are 


petrifactions, or ſtones moulded into the form 
of ſhells; and others are in the ſame ſtate as 


they ſtill exiſt in the ocean, The quantity of 
petriſied ſhells, which are nothing but ſtones 


figured by ſhells, is infinitely greater than that 


of foſſil ſhells, and they are never found toge- 
| ther, 
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7 ther, nor even in places contiguous ; it is only 


in their natural ſtate, and theſe are commonly 


Teas. Petrified ſhells, on the contrary, are 


warmer. Of more than a hundred ſpecies of 


cademicians, with which we are acquainted, and 


tou, in Britain, in Spain, and in other countries 
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in the neighbourhood, and ſome leagues. di- 
ſtant from the ſea, that we find beds of ſhells 


the ſame with thoſe which exiſt in the adjacent 


found, almoſt every where, at great diſtances 
from the ſea, and on the higheſt hills, many 
ſpecies of which belong not to our ſeas; and ſeve- 
ral of them have no exiſting repreſentatives; ſuch 
as thoſe ancient ſpecies we formerly mentioned, 
which only exiſted when the globe was' much 


cornua ammonis, remarks one of our learned A- 
which are found in the environs of Paris, of 
Rouen, of Dive, of Langres, and of Lyons, as 
well as in the Cevernes, in Provence, in Poi- 
of Europe, there is but one ſpecies, called the 


Nautilus papyraceus, found in our ſeas, and five 
or ſix others produced in foreign ſeas ®, - 


II. 


* Mem. de Acad. des Sciences, anneé 1722, p. 242. 


PRODUCTIONS OF. THE. SEA, 47 


III. 
'K 


of thoſe f great Velutes called" Cornua thine) 


and of. FO mel bones W. terreſtrial animals, 


| I P. 21 141 a 7. Ya many Hell. bes ET 2 
bit the deepeſt parts of the ocean, and are never 


thrown upon the coaſts ; authors have, there- 


fore, termed them Pelaſgie, to diſtinguiſh them 


from the other kinds, which they call Litto- 
rales. It is probable "that the cornu ammonis, 
and ſome other ſpecies found only in a petri- 
fied flate, belong to the former, and that they 
have been impregnated with flony matter in the 
very places where they are diſtovered. It is alſo 
probable, that the ſpecie of ſome animals have 


been extinguiſhed, and that theſe ſhells may be 


ranked among this number. The extraordinary 
Halil bones found in Siberia, in Canada, in Ire- 
land, and ſeveral other places, ſeem to confirm 


this conjetture ; for no animal has hitherto been 


diſcovered to whom bones of ſuch enormous ſize 

could poſſibly belong. | 
Upon this paſſage I have to make two impor- 
tan remarkts ©”: 
That theſe cornua ammonis, which are ſo 
att from each So both in figure and 
ſize, 
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ſize, ſeem to form rather a genus than a ſpeciei 
in the claſs of ſhell animals, are really the re- 
licks of ſo many ſpecies which have periſhed, 
and no longer ſubſiſt. I have ſeen ſome of 
them ſo ſmall, that they exceed not a line, and 
others fo large that they were more than three 
feet in diameter. Obſervers worthy of credir 
have aſſured me, that that they have ſeen ſome 
ſtill larger, and particularly one of eight feet in 
diameter, and one foot thicx. Thefe different 
cornua ammonis ſeem to form diſtin& ſpecies, 
Some of them are more or leſs fluted. They 
are all ſpiral ; but they terminate. differently, | 
both at their centres and at their extremities, 
Theſe animals, formerly ſo numerous, are. no 
longer found in any of our feas, They are 
known to us by their relicks only; and the im- 
menſity of their number cannot be better repre- 
ſented than by an example which I have daily 
before my eyes. In the iron mine near Etivey, 
(three leagues from my forge of Buffon), which 
has been wrought 150 years, and has ſupplied 
the iron works of Aiſy during all that time, 
there are ſuch quantities of cornua ammonis, 
entire and in fragments, that the greateſt part 
of the ore ſeems to have been moulded in theſe 
ſhells. The mine of Conflans in Lorrain, which 
ſupplies the furnace of Saint Loup in Franche- 
comte, is likewiſe entirely compoſed. of belem- 


nites and cornua ammonis. Theſe laſt ferrugi- 
nous 
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nous ſhells are ſo different in ſize, that my 
weigh from a drachm to two hundred pounds “. 

Other places might be mentioned where they 
equally abound. In the ſame manner, we find 
belemnites, lenticular ſtones, and moulds of 
many other ſhells, which now no longer exiſt 
in any part of the ocean, though they are al- 


moſt univerſally diffuſed over the ſurface of the 


earth. 1 am perſuaded that all theſe loſt ſpecies 


formerly ſubſiſted during the time that the tem- 


perature of the earth and waters was warmer 
than it is at preſent ; and that, in proportion as 
the globe cools, other ſpecies, which now exiſt, 


will periſh like the former, for want of heat 


ſufficient to ſupport them. 

2. That ſome of thoſe enormous bones, 
which 1 thought had belonged to unknown ani- 
mals, whoſe ſpecies was ſuppoſed to be loſt, 
have, nevertheleſs, after the moſt accurate exa- 
mination, appeared to belong to the elephant 
and hippopotamus, but to ſpecies of theſe animals 
mach larger than thoſe which now exiſt. Of 
land-animals I know only one ſpecies which is | 
loſt; and it is that of the animals whoſe grinding 
teeth, with their juſt dimenſions, are repreſent- 
ed in plates I. II. III. The other large teeth 
and bones which J have collected beionged to 
the elephant and hippoporayic.. 


vol. IX. 3 77,74 


* Mem. de phyſique de M. Grignon, p. 378. 
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ADDITIONS to the Article, Of the . 
equalities of the Jurface of the Earth, Vol, l 
p. 228. 


1, 


Of the height of Mountains, 


E remarked, p. 237. that the highef 
1 mountains in the world are the Cordehiers 
of America, and eſpecially that part of them which 
lies under the Equator, or between the Tropics, 
Our mathematicians who were ſent to Pery, as 
well as fome other travellers, have meaſured the 
height of theſe mountains above the level of the 
South Sea. Some of them were meaſured geo- 
metrically, and others by the barometer, which, 
being {ſubject to little variation in that climate, 
gives the heights nearly as exact as a geometrical 
meaſurement. The following are the reſults of 
their e das 


reg bts of the ny e mountains of the Pre 


c 
vince of Quito in Peru. . t 
Tabor: 
Cota- catch, to the north of Quito 2570 
Cayambe-orcou, under the Equator — 3030 


Pitchincha, 


THE FARTAY SURFACE. 


. a ee ors | Fathoms, 
Pichincha, a volcano in 1 1539, I 1577, and. | 
4 1660 „ 19 2430 
„- Antiſana, a volcano in 1 596 304 
l, Wh Sinchoulogoa, a volcano in 663 2570 
Illinica, ſuppoſed to be a volcano 20717 
Coto-paxi, a volcano in 1533, 1742, wy 9415 
1744 iT FT * cl] 77. SIP 
Chinborago, a 6 the date of its e- 
ruption unknown — — 3220 
Cargavi- raſo, a volcano in 1698 2450 
ef Tongouragoa, a volcano in 1641 _ 202 
bi El-altan, one of the mountains called Coil- - 
ch lanes = = | — " 2730 
F Sanguai, a volcano which has burnt ſince 
5 the year 1728 | Fo. F — 2680 
he By comparing the heights of the mountaing 


51 


be of South America with thoſe of our Continent, 


o- we will perceive that, in general, they are one 


ch, fourth part higher than the mountains of Eu- 
te, rope, and that almoſt the whole of them have been 
cal WF and actually are volcano's. But even the higheſt 


ol mountains in the interior parts of Europe, 


Alia, 


and Africa, have been extinguiſhed long beyond 


the record of hiſtory. It is true, that, in ſever al 
of theſe laſt mountains, we evidently recogniſe 


the ancient exiſtence of volcano's, as well by 
ms. che black and burnt ſides of precipices, as by 
570 the nature of the matters which ſurround them, 
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and which extend along the ridges of the WA, 


| Hers, whole roots may be 9210 to border upon the 


Languedoc, Germany, Switzerland, &c. In Eu- 


lutely extinct.” 


2400 ae in the Torrid Zone, and about 


ſometimes ſurpaſs this line from 800 to goo 
above 300 or 400 fathoms above theſe moun- 
were ſtill higher, we ſhould ſee, in the Torrid 


tion to the elevation, but becauſe the vapours 
would not rite higher“ „ 


tains. But, as theſe mountains are ſituated i in the 
interior parts of Continents, and now very di- 
ftant from the ſea, the action of the fubterrane- 
ous fires, which cannot produce great effects but 
by the ſhock of water, ceaſed after the ſeas re- 
tired. It is for this reaſon, that, in the Corde- 


South Sea, moſt of the peaks are actual yolcano's; 
whilſt the volcano's of Auvergne, Vivarais, 


rope, and thoſe of Mount Ararat in Aſia, and of 
Mount Atlas in Africa, have long been abſo- 


The height at which vapours freeze is about 
1500 in France. The tops of high mountains 


fathoms, and all this ſpace is covered with ſnow 
which never melts. The higheſt clouds riſe not 


tains, and conſequently exceed the level of the ſea 
about 3600 fathoms, Hence, if the mountains 


Zone, a belt of ſnow commencing at 2400 fa- 
thoms above the leyel of the ſea, and terminating 


at 3500 or 3600 fathoms, not on account of the 
ce ſlation of the cold, which augments in propor- 


M. 
< F x 


+ M:m, de Acad. des Sciences, année 1744. 
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. M. de Keralio, a learned philoſopher, has col- 
* eged the heights of the mountains in ſeveral 
countries, from the meaſurements of different 

A 


perſons. 


uin Greece, M. Bernoulli erat the height 


of Mount Olympus to be 1017 fathoms. Hence 
me ſnow cannot lie upon it perpetually ; neither 
e can ſnow lie conſtantly on Pelion in Theſſaly, 
nor on Cathalylium and Cyllene ; becauſe the 
„height of theſe mountains does not riſe to the 
freezing degree. M. Bougner aſſigns 2500 fa- 


of Wthoms as the height of the Peak of Teneriff. the 


op of which is always covered with ſnow, 
lount Etna, the Norwegian Mountains, the 
ut WHemus, the Athos, the Atlas, the Caucaſus, and 
ut ſeveral others, ſuch as Mounts Ararat, Taurus, 
and Libanus, are perpetually Covered with ſnow, 

near their ſummits, 1 7 


Pontoppidan informs us, that the high- 
eſt mountains of Norway are 1 3000 
Vote. This meaſure, as well as the follow- 

ing, appears to be exaggerated. | 
. According to M. Brovallius, the higheſt 
mountains of Sweden are =, 04 


he following, accorcibg to the Memoirs 
he 
of the Academy of Sciences, are the 


| higheſt mountains of France. 

Le Cantal = - 984. 
Mount Ventoux 1 1036 
11 Le 
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3 Fathom 
Le Canigou of the Pyredubces: > val) Igap 
Le Mouſſe. +» = e BAR 
Le Saint-Barthẽlemy „ 1156 
The Mountain of Gold in Auvergne, an | 
extinguiſhed volcano "|. 464 ; 
According to Mr Needham, the height of 
the mountains of Savoy are, 
The Convent of St Bernard = FB 
The Rock to the ſouth of St Bernard 1274 
Mount Serene - e 
L' Allee Blanche e 
Mount Tourne — 15065; 
According to M. Facio de Duiller, Mount 
Blanc, or the Curſed Mountain, is 2213 
It is certain, that the chief mountains of Swit- 
zerland are higher than thoſe of France, Spain, 
Italy, and Germany, Several learned men hate 
aſcertained the height of theſe mountains. 
The greateſt part of theſe mountains, accor- 
ding to M. Mikheli, as the Wetter-horn, the 
Schreck-horn, the Eighefſ-Schneeberg, the Fiſh- 
er- horn, the Stroubel, the Fourke, the Louk- 
marier, the Criſpalt, the Mougle, the ridge of 
Baduts and Gottard, are from 2400 to 2750 fa 
thoms above the level of the ſea. But theſe mes 
ſures, I ſuſpect, ate too high, eſpecially as they 
exceed, by one half, thoſe given by Cafliny 
Scheuthzer, and Mariotte, which may be eſtims- 
ted too low, but not to this extent. My ſuſpicion 


is farther confirmed, by conſidering that, both A 
| | 


: 
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=. 


the cold and temperate regions, where the air is 
| always troubled with ſtorms, the barometer is 
ſubject to ſo great variations, that its reſults can- 


not be truſted, 


Wis 
- == en of Mountains. a 
202 RE 


In vol. I. p. 240. I remarked, that the Airecrion 

j / he great mountains of America is from north to 
Huth, and that thoſe of the Old Continent run 

iVm weſt to eaſt. This laſt affertion requires to 
be modified; for though, at firſt ſight, we may 
follow the mountains as far as China, by paſſing 
from the Pyrennees in Auvergne, to the Alps in 

Germany, and in Macedonia, to Caucaſus and 

other mountains of Aſia, as far as the Tartarian 

| ſea ; and though Mount Atlas, in the ſame man- 

ner, appears to traverſe the Continent of Africa 

from weſt to eaſt, the middle of this vaſt penin- 

ſula may till conſiſt of a chain of high moun- 

tains ſtretching from Mount Atlas to the Moun- 

tains of the Moon, and from theſe to the Cape 8 
of Good Hope: In this view, the middle of the © 
Continent of Africa may be conſidered as con- 

ſting of mountains which run from north to 

ſouth * e its whole extent, "like the moun- 

| tains 
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las which traverſe Africa from weſt to eaſt, 


tains, it may be owing to the vaſt diſtance of 
the ſea from the middle regions of Africa; 


pying the middle of the peninſula of South 
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theſe mountains are almoſt inacceſſible. This 


land. The tradition of the country, according- 


nations of ſavages united into regular ſocieties, 


theſe mountains, and a lake in which grains of 


* 


* 


65 INEQUALITIES UPON 
tains of America, Thoſe parts of Mount Ate 


ſhould be confidered as branches only of the 
principal chain. The mountains of the Moon, 
which run from weſt to eaſt, may likewiſe be 
regarded as collateral branches ; and, if there are 
no volcano's in this prodigious range of moun- 


whilſt, in America, the ſea is very near the foot 
of the high mountains, which, inſtead of occu- 


America, are all firuated to the weſt ; and the 
extenſive low lands are entirely on the eaſt fide. 

The great chain of the Cordeliers are not 
the only mountains of America which run from 
north to ſouth. In the territory of Guiana, a- 
bout one hundred and fifty leagues from Cay- 
enne, there is a chain of pretty high moun- 
tains, which alſo extends from north ,to ſouth. 
On the Cayenne fide, this chain is ſo ſteep, that 


ſteepneſs ſeems to indicate, that, on the other 
fide, the declivity is gentle, and conſiſts of fine 


ly, or rather the teſtimony of the Spaniards, is, 
that, beyond the mountains, there are populous 


It is likewiſe ſaid, that there is a gold mine in 


ON 


ky. - 
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[7 gold are found: oak this. fact require confir- 


A.- 
mation. 
In Europe, the chaingk mountains a be- 
on, i eins in Spain, and paſſes through France, Ger- 
be many, and Hungary, divides into two great 


branches, one of which extends into Aſia by 


are 
n- the mountains of Macedonia, Caucaſus, &. 
of and the other branch ſtretches from Hungary 


into Poland and Ruſſia, and extends as far as 
the ſources of the Wolga and Boriſthenes; and, 


Siberia, and terminates in the north ſea to the 


welt of the river Oby. Theſe chains of moun- 
e. tains ought to be regarded as one continued 
Ot ridge, from which ſeveral large rivers derive 
m their ſources: Some of theſe rivers, as the Ta- 
I- gus, and the Doura in Spain, the Garonne and 
1 the Loire in France, and the Rhine in Germany, 
* empty themſelves into the ocean; others, as the 
l, Oder, the Viſtula, and the Niemen, fall into 
it the Baltic ſea; others, as the Dwina, fall into 
0 the White ſea, and the river Petzora empties 
r WW itſelf into the Frozen fea. On the eaſt ſide, this 
© chain of mountains gives riſe to the Yeucar and 
- W Ebre in Spain, to the Rhone in France, and to 


the Po in Italy, which fall into the Mediter- 
ranean; to the Danube and Don, which loſe 


Me which falls into the 9 


ſtretching {till farther, it joins another chain in 


themſelves in the Black Sea; and, laſtly, to the . 
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Norway is full of rocks and groups of mour- | 
tains. There are plains, however, which ex- 
tend, without interruption, ſix, eight, and ten 
miles. Their direction is not from weſt to eaſt, 
like that of the other European mountains. On 
the contrary, they ſtretch, like the Cordeliers, 
from ſouth to north “. 

In the ſouth of Aſia, from the iſland of Cey- 
lon to Cape Comorin, there is a chain of moun- 
tains which ſeparates Malabar from Coroman- 
del, traverſes the Mogul country, joins Mount 
Caucaſus, ſtretches through the country of the 
Calmucks, and terminates in the North Sea to 
the eaſt of the Irtis. Another chain extends 
from north to ſouth as far as Razatgat in Ara- 
bia, and may be traced, at ſome diſtance from 
the Dead Sea, as far as Jeruſalem : It ſurrounds 
the extremity of the Mediterranean, and the 
point of the Black Sea, from which it traverſes 
Ruſſia, and terminates in the North Sea. 
We may likewiſe remark, that the mountains 
of Indoſtan and thoſe of Siam run from ſouth 
to north, and both unite with the rocks of Thi- 
bet and Tartary. Each ſide of theſe mountains 
preſents a different ſeaſon: On the weſt, they 
have ſix months of rain, while, on the eaſt, 
they enjoy the fineſt weather fo pe 


* Hiſt. Nat. de Ns par Pontoppidan. Journal etram 
ger, mois d Hout, 1755. 
31 Hist. Phil. et Polit. tom. 2. p. 46. 
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All the mountains of Switzerland, as thoſe 
of the Valleſe and the Griſons, thoſe of Savoy, 
Piedmont, and Tirol, form a akin, which ex- 
tends, from north to ſouth, as far as the Me- 
diterranean. Mount Pelate, which is ſituated 


in the centre of Lucerne, nearly in the centre 


of Switzerland, forms a chain of about fourteen 


leagues, extending from north to ſouth as far ; 


as the canton of Bern. 


We may, therefore, conclude in general, that 


the greateſt eminences of this globe are ſituated 


from north to ſouth, and that thoſe which run 


in other directions ought to be regarded as col- 


lateral branches only of theſe primitive moun- 


tains: And, it is partly by this diſpoſition of 


the primitive mountains, that all the points or 


terminations of continents are either ſouth or 
north; as appears from the points of Africa, of 


8 America, of California, of Groenland, of Cape 
Comorin, of Sumgtra, of New Holland, &c. 
This fact ſeems to prove, as formerly remarked, 


that the waters have proceeded in greater quan- 
tities from the ſouth than from the north pole. 
If we conſult a new map of the world, in 


which are repreſented, round the Arctic Pole, 
all the lands of the four quarters of the globe, 
except the north point of America, and, round 
the Antarctic Pole, all the ſeas, and the ſmall 


portions of land to be found in the ſouthern 
hemiſphere, we ſhall evidently perceive, that 
5 many 
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many more revolutions have happened in the 
latter than in the former hemiſphere, and that 


the quantity of water has always been, and Rill 
is, much greater there than in our - hemiſphere, 
Every thing concurs in proving, that the greateſt 


inequalities of the globe exiſt in the ſouthern re- 


gions, and that the general direction of the pri- 
mitive mountains is from north to ſouth, rather 
than from eaſt to weſt, through the whole' ex- 
tent of the earth's ſurface. -. 


. 
o 


III. 
Of the formation of Mountains, 


ALL the valleys and dales on the ſurface of 


the globe, as well as all the mountains and hills, 
have originated from two cauſes, namely, fire 
and water, When the earth firſt aſſumed its 


conſiſtence, a number of inequalities took place 
on its ſurface; ſwellings and hliſters aroſe, as 


happens in a block of glaſs or of melted metal. 


Hence this firſt cauſe produced the original and 
the higheſt mountains, which reſt on the inte- 
rior rock of the earth as their baſe, and below 
which, as every where elſe, there muſt have 
been ouſt caverns, which ſunk in at different 
periods. But, without conſidering this ſecond 
8 event, 


W tain, that, when the earth firſt conſolidated, it 
| was every where furrowed with 

| minences, which were produced . ſolely by the 
action of cooling. Afﬀterwards, when the wa- 
ters were precipitated from the atmoſphere, 


* 
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epths and e- 


which happened when the earth cooled fo much 
as to be unable to repel the vapours, theſe wa- 
ters covered the whole ſurface of the globe to 


the keight of two thouſand fathoms; and, du- 


ring their long abode upon our continents, the 


motion of the tides and that of the currents, 


changed the diſpoſition of the primitive moun- 
tains and valleys. Theſe movements would 


form hills in the valleys, and would cover the 
bottoms and knaps of the mountains with new 


beds of earth; and the currents would produce 
furrows or valleys with correſponding angles, 
It is to theſe two cauſes, of which the one i 


much more ancient than the other, that the pre- 


ſent external form of the ſurface of the earth is 
to be referred. Afterwards, when the ſeas ſunk 
down, they produced thoſe ſteep precipices on 
the weſt, where they ran with the greateſt ra- 
pidity, and left gentle declivities on the eaſt. 


The ſtructure of thoſe eminences which were 


formed by the ſediments of the ocean, 1s very 


different from that of thoſe which owe their o- 


rigin to the primitive fire. The firſt are diſ- 


poſed i in horizontal beds, and contain an infi- 
nite 


event, the falling in of the caverns, it is cer= 
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tum of good ſoil, while the top is left entirely 
bare, This effect is, and neceſſarily muſt be, 


not excepting thoſe which axe detached ; for, 


* 


a5 


— 


nite amber of marine productions. The ſe- 
cond, on the contrary, are leſs regular in their 
ſtructure, and include no marks of ſea- bodies. 
Theſe mountains of the firſt and ſecond forma- 
tion, have nothing in common but the perpendi- 
cular fiſſures; but theſe fiſſures are effected by 
two different cauſes. The vitreſcent matters, in 
cooling, diminiſhed in ſize, and, of courſe, they 
ſplit, and receded to different diſtances. But 
thoſe compoſed of calcarious matters tranſported 
by the en r into fiſſures _—_ 14 180 
ing. | 

I have often tema 0 that, in aecdetiiht kills : 
the firſt effect of the rains is gradually to carry 
down from the ſummit the earth and other bo- 
dies, which form at the foot a pretty thick ſtra- 


produced by the rains. But a previous cauſe 
diſpoſed theſe and ſimilar matters round all hills, 


on one fide, the earth is uniformly hetter than 
on the other: The hills are always ſteep and 
precipitant on one ſide, and have a gentle de- 
clivity on the other; which proves clearly that 
the action, as well as the direction of the mo- 
tion of the waters, were greater on one ſide 
than on the other. | 


IV. 


THE EARTH SURFACE. 63 
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Of the | Den ity which certain matters er by 


Fire, as well as Y Water. 


IN p. WT, 1 wa that the hard points found 


in free-flone conſi ed of metallic matter, which 


appeared to have been melted by a flrong fire. 


This afſertion ſeems to inſinuate that the great 


maſſes of free-ſtone have originated from the 
action of the primitive fire. I at firſt imagined 
that this matter owed its denſity and the ad- 
heſion of its particles ſolely to the interven- 
tion of water. But I have ſince learned that 
the action of fire produces the ſame effect; and 


| ſhall relate ſome experiments which at firſt 


ſurpriſed me, but which I have repeated ſo of- 
ten as to remove every doubt upon this ſub- 
ject. 


EXPERIMENTS. 


: T pounded free-ſtones of different degrees of 
hardneſs, till they were reduced to a powder 


more or leſs fine, Theſe powders I employed 
| to cover the cements I uſed in converting iron 
into ſteel. This powder of free-ſtone was ſtrew- 
ed over the e and heaped up, in the 


form 
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form of a dome of three or four inches in thick- 
neſs, on an earthen veſſel of three feet long by 
two broad. After undergoing the action of the 
fire in my blaſt furnaces, during ſeveral days 
and nights without Interruption, it was no long- 
er the powder of free ſtone, but a maſs ſo ſolid 
that we were obl:ged to break it in order to un- 
cover the veſſel which contained 8 now 
converted into ſteel. The action of fire upon 
tis powder of free - ſtone produced maſſes e- 
qually ſolid as free- ſtone of a middling quality, 

which does not ring under the hammer. This 
fact ſhowed that fire, as well as water, could 
prove a cement to vitrifiable ſand, and, conſe- 
quently, might have formed thoſe immenſe 
maſſes of free- ſtone which amn the nucleus 
of ſome of our mountains. 

I am, therefore, fully perſuaded, that all the 

vitreſcent matters, of which the interior rock of 
the globe, as well as the nuclei of great moun- 
tains, are compoſed, have been produced by 
the action of the primitive fire; and that the 
waters have only formed thoſe acceſſory ſtrata 
which ſurround theſe nuclei, which are all pa- 
rallel and horizontal, or equally inclined, and 
in which we find the relicks of thells and other 
productions of the ocean. 
In the formation of free-Rions 5 other vi- 
treſcent matters, I pretend not to exclude the 


intervention of water, On the contrary, I am 
| | | inclined 
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jnclined to believe, that vitrifiable ſand: may ac- 
quire conſiſtence, and unite into maſſes more or 
Jeſs hard, perhaps more eaſily by means of wa- 
ter than by the action of fire. I have related 
the above facts ſolely with the view of prevent- 
ing objections which would not fail to be made, 
* it had been thought that I attributed the ſoli- 
lity of free-ſtones, and other bodies compoſed, 
of vitrifiable ſand, to the intervention of water 
alone, It is certain, that all the free-ſtone found 
on the ſurface, or at inconſiderable depths, have 
been formed by water; for, on the ſurface of 
theſe maſſes of free-ſtone, we perceive marks of 
undulations and rollings, and ſometimes the im- 
preſſions of plants and ſhells. But the free- 
ſtones formed by the ſediments of water are ea- 
fly diſtinguiſhed from thoſe which have been 
produced by fire. The latter have a coarſer 
grain, and crumble down more eaſily than free- 
ſtone cemented by the intervention of water, 
which is more compact, and harder than that 
whole particles have been united by the action 
of fire. 
Ferruginous matters aſſume a great degree of 
hardneſs by fire ; for nothing is harder than caſt 
iron. But ferruginous bodies may likewiſe ac- | 
quire conſiderable denſity by the intervention of 
water. Of this fact I was aſcertained by put- 
ting a quantity of filings of iron into veſſels ex- 
poſed to the rain, Theſe filings formed a maſs + 
Vor, 1%; © P. | ſo 
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5 hard, that it could only be broken 10 te 


hammer. 

The vitreous rock which compoſes the inte- 
rior maſs of the globe, is harder than common 
glaſs. But it is not harder than certain volcanic 
lavas, and much ſofter than caſt iron, which, 
however, is only glaſs mixed with ferruginous 
particles. This great hardneſs of the interior 
rock ſhows that it conſiſts of the moſt fixed par- 
ticles of matter, and that, from the time of their 
conſolidation, they aſſumed the conſiſtence and 
Hardneſs which they ſtill poſſeſs. Hence it can- 
not be objected to my hypotheſis of general vi- 
trification, that bodies reduced to glaſs by our 
furnaces are leſs hard than the rock of the globe; 
ſince caſt iron, ſome lavas, or baſalts, and even 
certain porcelains, are harder than this rock, 
and yet they derive their hardneſs from the at- 
tion of fire alone. Beſides, the elements of 
iron and other minerals which give hardneſs to 
matters liquiſied by fire, or attenuated by water, 
exiſted, as well as the fixed earth, from the 
time that the globe was firſt conſolidated : And 
I have already remarked, that the interior rock 
ought not to be regarded as pure glaſs, ſimilar 
to that we Watte with ſand and ſalts, but as a 
vitreous product mixed with matters the moſt 
fixed, and moſt capable of ſupporting the great 
and long continued action of the primitive fire, 
the great effects of which can only be compared 
| OY In 
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in a very diſtant manner with the inconſide- 
rable operations of our furnaces and yet, from 
this compariſon, though unfavourable, we clear- 


Iy perceive what effects are common to the pri- 
mitive fire and to our furnaces; and it ſhows, at 


the ſame time, that the degree of hardneſs de- 


pends leſs on the degree of heat than on the 
combination of matters ſubmitted to its action. 


— 


5 
N the Je TRAITOR of the Strata in the Mountains, 


I Jon in Vol, ? p. 15. that, in Maha the 


firata are exactly horizontal. It is in the moun- 


tains anly that they are inclined to the Horizon; 
becauſe they have originally been formed by ſeth 
ents depoſited upon an inclined baſe. 

The beds of calcarious matters are not only 
horizontal in the plains, but likewiſe in all 
mountains which have not been diſturbed by 
earthquakes or other accidental cauſes: And, 
when the ſtrata are inclined, the whole moun- 


tain is likewiſe inclined, and has bcen forced in- 
to that poſition by a ſubterraneous ex :ploſion, 
or by the ſinking of a part of the earth, which 


had ſerved it as a baſis, We may therefore 
conclude, in general, that all ſtrata formed by 


the ſediments of water are horizontal, like the 


EF” water 
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water itſelf, except thoſe which have been form, 
ed on an inclined baſe, as is the cafe with the 

moſt part of coal- mines. 
The moſt external part of the ot wither 
in plains or mountains, is ſolely compoſed of ve- 
getable earth, which owes its origin to ſediments 
of the air, of vapours, and of dews, and to the 
ſucceſſive deſtruction of herbs, leaves, and o- 
ther parts of decompoſed plants. This firſt ſtra- 
tum every where follows the declivities and cur- 
vatures of the earth, and is more or leſs thick 
according to particular local circumſtances *, 
The vegetable ſtratum is commonly much thick- 
er in valleys than on hills; and its formation is 
poſterior to that of the primitive ſtrata of the 
globe, the moſt ancient and moſt internal of 
which have been formed by fire, and the new- 
eſt and moſt external have derived their origin 
from matters tranſported and depoſited in the 
| | | a form 


* On the tops of ſome mountains, the ſurface i is abſolutely 
naked, and preſents nothing to the view but pure rock, or gra- 
nite, without any yegetation, except in the ſmall fiſſures, 
where the wind has tranſported ſand, and collected the particles | 
of earth which float in the air. At ſome diſtance from the 
aſt branch of the Nile, there i is a mountain compoſed of gra- 
nite, of porphyry, and of jaſper, which extends more than 
twenty leagues in length, by perhaps an equal number in 
breadth. The ſurface of the ſummit of this enormous quarry, 
we are aſſured, is abſolutely devoid oſ vegetables, and forms 
4 vaſt deſert, where neither quadrupeds, nor birds, nor even 
inſects, can exiſt. But exceptions of this kind, which 2 are par. 
ticular and local, merit no conſideration. 
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form of ſediments by the motion of the waters. 


Theſe, in general, are horizontal; and it is only 
by the action of particular cauſes that they ſome- 


times appear inclined. The beds of calcarious 


ſtones are commonly horizontal, or ſlightly in- 


clined; and, of all calcarious ſubſtances, the 


beds of chalk preſerve their horizontal poſition 
moſt exactly. As chalk is only the duſt of de- 
cayed calcarious bodies, it has been depoſited 
by waters whoſe movements were tranquil, and 
their oſcillations regular; whilſt the matters 
which were only broken into large maſles, have 
been tranſported by currents, and depoſited by 
the removal of the waters; which is the reaſon 
why their ſtrata are not ſo perfectly horizontal 
as thoſe of chalk. The high coaſts of Norman- 
dy are compoſed of horizontal ſtrata of chalk ſo 


regularly perpendicular, that, at a diſtance; they 


have the appearance of fortified walls. Be- 
tween the ſtrata of chalk there ate ſmall beds of 
black flint, which give riſe to the black veins in 


white marble. 


Belide the calcatious hots the ſtrata of which 
are ſlightly inclined, and whoſe poſition has ne- 
ver been changed, there are many others which 
have been deranged by different accidents, and 
which are all much inclined. Of theſe there 
are many examples in various parts of the Py- 
rennees, ſome of which are inclined forty-five, 


iifty, and even ſixty ws 56 below the horizon- 
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tal line. This cioammiiades ſeems to prove, that 
great changes have been produced in theſe 
mountains by the linking of ſubterranepus ca- 
verns which had formerly ſupported them. 


VI. 
Of the Peaks of Mountains. 
Lekdcavoured to explain, Vol. Lp; 247. how 


the peaks of mountains had been deprived of the 
vitrifiable ſands. with which they had been ori- 


ginally inveſted; and my explanation errs in 
this circumſtance only, that I attributed the firſt 


formation of the rocks which form the nuclei 
of theſe peaks to the intervention of water, in- 
ſtead of aſcribing it to the action of fire. Theſe 
peaks or horns of mountains are nothing but 
prolongations of the interior rock of the globe, 
which were environed with great quantities of 


ſcoriae and duſt of glaſs. Theſe looſe materials 


muſt have been carried down by the movement 
of the ſea, when it made its retreat. After- 
wards, the rains and torrents of water would 
ſoon deprive the maſſes of pure rock of all their 


coverings, and make them completely bare, 
as they are at preſent, I may remark, in gene- 


ral, that no other change falls to be made in my 


theory of the earth than the following fac, 
| that 


at 
ſe 


1 


»+w 
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that the firſt mountains derived their origin from 


the primitive fire, and not from the intervention 
of water, as I had conjectured ; becauſe I had 
then been induced to believe, by the authority 
of Woodward and ſome other naturaliſts, that 
ſhells were found on the tops of all mountains. 
But, from more recent obſervations, it appears, 
that there are no ſhells on the higheſt ſummits, 
nor above two thouſand fathoms above the level 
of the fea, Hence the waters have never ſur- 
mounted thoſe high ſummits, or at leaſt have 
remained but a ſhort time upon them; ſo that 
they have formed only the hills and the calcari- 


ous mountains, which never riſe to the height 


of two thouſand fathoms. 


# 
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4 D ITIONS to the article, Of Rivers, | 
"2.3 p. 1. 


155 


Additional bbb. on "the Theory ” run-· 
c ning Waters. | 


AGE 266. Gramm the theory of running 
waters, | have to add a new obſervation 
which I made fince I eſtabliſhed mills, by 
which the different celerities of water may be 
pretty accurately aſcertained, Theſe mills are 
compoſed of nine wheels, ſome of which are 
impelled by a fall of water of two or three feet, 
and others by a fall of five or ſix feet high: I 
was at firſt ſurpriſed to find, that all the 


| wheels turned more quickly in the night than 


in the day, and that the difference was great- 
er in proportion to the height and breadth 
of the column of water. For example, if the 
water falls ſix feet, the wheel will turn a 
tenth, and ſometimes a ninth quicker in the 
night than in the day; and, if the fall is leſs 


high, the difference of celerity will likewiſe be 
| leſs ; but it is always ſo ſenſible as to be cakily 


recog- | 
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recogniſed. L afteridined this fact bs ak 
white marks upon the wheels, and reckoning 


the number of revolutions in equal times, both - 


during the day and the night ; and 1 uniformly 
found, by a great number of obſervations, that 
the time when the wheels moved with the great- 
eſt celerity was the coldeſt hour of the night, 
and that they moved ſloweſt when the heat of 
the day was greateſt. In the ſame manner, I 
| afterwards found, that the celerity of all the 
wheels is greater in winter than in ſummer. 
Theſe facts, which have eſcaped the obſervation 
of philoſophers, are of importance in practice. 
The theory of them is extremely ſimple: This 
augmentation of celerity depends ſolely on the 
denſity of the water, which is increaſed by cold 
and diminiſhed by heat: And, as the ſame vo- 
lume of water only can paſs by the trough, this 
volume, which 1s denſer in winter and during 
the night, than in ſummer or in the day, acts 
with more force on the wheel, and, of courſe, 
| communicates to it a greater quantity of motion. 
Thus, caeteris paribus, there will be leſs loſs of 
water, if we ſtop the machines during the heat 
of the day, and work them during the night. By 
obſerving this method in my forges, its influ- 
| ence 1n the proceſs of making iron amounted to 
one twelfth part. 

Another obſervation merits attention : Of two 
wheels, the one nearer the canal than the other, 

dut 
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but perfectly equal i in eyery other reſpect, and 
both moved by an equal quantity of water, the 
Wheel neareſt the canal moves quicker than the 
one more remote, and to which the water can- 
not arrive till after it has run over a Certain 
ſpace in the particular runner that terminates ig 


this wheel. It is well known, that the friction 


of water on the ſides of a canal diminiſhes it 
celerity. But this circumſtance is not ſufficient 
to account for the conſiderable difference in the 
motion of theſe two wheels. It is owing, in the 
firft place, to the water in this canal, not being 
preſſed laterally, as it is when it Wie by the 
trough of the canal, and to its ſtriking immediately 
the ladles of the wheel. Secondly, This inequs 
lity of motion, depending on the diſtance of the 
wheels from the canal, is likewiſe owing to the 
water, which paſſes through a.trough, not being a 
column of equal dimenſions with the trough; for 
the water, in its paſſage, forms an irregular cone, 
which is depreſſed on the ſides in proportion to 


the breadth of the volume of water in the, canal, 


If the ladles of the wheel are very near the trough, 


the water acts very near as high as the aperture 


of the trough : But, if the wheel is more diſtant 
from the canal, the water ſinks i in the runner, and 


ſtrikes not the ladles of the wheel at the ſame 
| height, nor with equal celerity, as in the fir 


caſe. The union of theſe two cauſes produces 
that 


— — ay 
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Slat diminution: of celerity in wheels: which are 


Wifant from the canal. iner 63-043. ni orb) : 
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ON this ſubject 8 two opinions, and 
both of them are partly true. Halley attributes 2 
the ſaltneſs of the ſea ſolely to the ſalts of the 
earth carried down by the rivers; and even ſups 
poſes that the antiquity of the world may be diſ- 
covered by the degree of ſaltneſs in the waters 
of the ocean. Leibnitz, on the contrary, be- 
lieves, that the globe having been liquified by 
fire, the ſalts and other empyreumatic ſub- 
ſtances produced with the aqueous vapours a falt 
lixivium, and, conſequently, that the ſea received 
its ſaltneſs from the beginning. The opinions 
of theſe two great philoſophers, though oppoſite, 
ſhould be united, and may even coincide with my 
own, 'It is extremely probable, that, at the begin- FF 
ning, the action of fire combined with that of wa- 
ter diſſolved all the ſaline ſubſtances on the ſurface 
| of the earth; and, of courſe, that the firſt de- 
gree of ſaltneſs in the ſea proceeded from the 
cauſe aſſigned by Leibnitz ; but this prevents not 
the ſecond cauſe aſſigned by Halley from "gar g 
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conſiderable influence upon the actual degree of 
ſaltneſs in the ſea, which muſt always augment, 
becauſe the rivers inceſſantly carry down great 
quantities of fixed falts, which cannot be ab. 


ſtracted by evaporation. They remain, therefore, 


mixed with the general maſs of waters, which 
are, in general, more ſalt in proportion to their 
diſtance from the mouths of rivers, and where | 
the heat of the climate produces the greateſt e- 


vaporation. That the ſecond cauſe acts more 
powerfully than perhaps the firſt, is proved by 
this circumſtance, that all lakes from which rivers 


iſſue are not ſalt, but almoſt all thoſe which re- 
ceive rivers and diſcharge none, are impregnated 


with ſalt. The Caſpian Sea, Lake Aral, the Dead 
Sea, &c. owe their ſaltneſs ſolely to the falts 


tranſported thither by the rivers, and which can- 


not be carried off by Ta 


III. 
Of perpendicular Cataradts. 185 
IN p. 279. I remarked, that the cataract of 


Niagara in Canada was the moſt famous, and 
that it fell from a perpendicular height of 156 


feet. I have ſince been informed *, that there 


is a cataract in Europe, which falls from Pl 
height 


* Note communicated to W de Buffon by M. Freſnore. 


6 
1 


height of 300 feet. It is that of Terni, a ſmall 
village on the road from Rome to Bologna. It 
is formed by the river Velino, which derives 
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its ſource from the mountains of Abbruzzo. Af. 


ter paſſing by Rzette, a village on the frontier 


of the kingdom of Naples, it falls into the Lac 


de Luco, which ſeems to be ſupplied by abun- 
dant ſources ; for the river runs out of it with 


more force than it enters, and proceeds to the 


foot of the mountain del Marmore, from which 


it is precipitated by a fall of 300 feet. It is re- 


ceived by a kind of abyſs, from which it eſcapes 


with great tumultuouſneſs. The celerity of its 
fall breaks the water with ſuch force againſt 


the rocks and the bottom of the abyſs, that a 


humid vapour ariſes, in which many rainbows 
of various ſizes are formed by the rays of the 


ſun; and, when the ſouth wind blows, and 
drives this miſt againſt the mountain, inſtead of 


ſeveral ſmall rainbows, | the whole caſcade is 


crowned with a TOR lagye one. 


. ee d., 3 ge. 


3 . gal qu e. 


4 5 4 3 *. HY Saas letra 


= PO 2. IO | 99 tn A 8 


A. A. . 


. 
= Lee cy _ e. e . 


54 43 


el, 1 9 2 | 


e ee. — 


— / 4 e- ee N 


Ya; flee oe 


Air lone: 


Bhs Organs 6 „ Bu 


of? 


— PE Wn e, Lent des C. enge 


_— 


A * 


1 © 
1 
5 
£4 
72 
12 
. 
ith 
h 
3 
4 
. 
t 
4s 

| . 
U 4 
84 
FF 
' 
* : * 
55 


— 4 — 


. N 


. * Db" > Dae. TY c 8 EPS - __ 
A Bs n 2 wes + 39 : ERC ors 
Is &” 7 * £ x” =: 4 — 8 4 r ; r 5 
Sr OE 2 PREY A „„ ; r = BL ES OY 
* r ere r E rA 
* 


r 
2 er 

Y : 9 

ue I? 9 


— 


2 


* 
we 


: * n — 
8 3 2 3 
8 TITLE eg = 
co 8 — 5 


55 OE SEA AND AEK Es. 


Dos 4 
— 
F 


r — 


£ 2 
4 . 
8 3 
74 : ; p „ ** k os 
* 4 ; #4 E# g : 1 ; 8 
3 
= * * + 7 > * 
1 8 * * . 2 TY? 4 ; 
e 2 , * 7 1 


A D3 D IT 10 9 N 8 and Gerrelꝛione to the arti, | 
= Of, Seas and Lakes, Vol. 1, p. a5. 


a | . 
Of the Limits of the South Sea. 


HE South Sea is much broader than the 
Atlantic, and appears to be bounded by 


two chains of mountains, which correſpond as 
far as the Equator. The firſt chain is compoſed 


of the mountains of California, of New Mexi- 
co, of the Iſthmus of Panama, of the Cordeliers, 


of Peru, of Chili, &c. The other chain ſtretches 
through Kamtſchatka, Leſſo, and Japan, and 


extends as far as the Larron iflands, and even the 
New Philippines. The direction of theſe chains 
of mountains, which appear to be the ancient 
limits of the Pacific Ocean, is preciſely from 
north to ſouth; ſo that the Old Continent was 
bounded on the eaſt by one of theſe chains 
of mountains, and the New Continent by the 
other. Their ſeparation happened at the period 


when the waters, proceeding from the ſouth 
pole, began. 1 run betweeen theſe two chains 


of 
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of mountains, which ſeem to unite, or at leaſt 
to make a very near approach to each other to- 
wards the northern regions. This 18 not the on- 
 Iy indication of the ancient union of the two 
continents on the north. This continuity of 
the two continents between Kamtſchatka and the 
moſt weſtern lands of America, ſeems now to 
be proved by the new diſcoveries of navigators, 
who have found, under the fame parallel of lati- 
tude, a great number of iſlands lying fo near each 
other, as to leave only ſinall intervals of ſea be- 
tween the caſt of Aſia and the weſt of America 
under the Polar Circle. | 


© Fo 


07 double Currents in fene parts of the Ocean, 
Vol. I. p. 4244 


I Hap too generally and Ho poſitively aſſert- 
ed, that, in no part of the ſea, a ſuperior and in- 
ferior current are to be found. 

[ have ſince received information, which ſeems 
to prove, that this effect actually exiſts, and can 
even be demonſtrated, in certain parts of the 
ſea. On this ſubject, M. Deſlandes, an able na- 
vigator, obligingly communicated to me the 
following accurate remarks, in two letters, the 

One 
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one ed December 6. 1779, and the other No- 


vember 5. 1773. 


In your Theory of the Earth, Art. XI. of 


| © Seas and Lakes, you lay, that a double current 
| © has been alledged to run througb the ſtraits of 


Gibraltar; but that thoſe who Jupport this opi- 
* mon have been decerved by the regorging of the 
© water near the ſhores, which often produces a 
* motion oppoſite to that of the principal current. 
Alfter reading this paſſage, I determined to 
* tranſmit you my. obſervations on the ſubject. 
Two months after my departure from 

: France, I reconnoitered the land between 


Capes Gonſalvas and Saint Catharine. The 


force of the currents, the direction of which is 
to the north north-weſt, correſponding exactly 

* with the ſituation of the lands, obliged me to 
© caſt anchor. The general winds of this region 


© blow from the ſouth ſouth-eaſt, ſouth fouth- 


* weſt, and ſouth-weſt. I ſpent two months 
*and a half in making fruitleſs attempts to 
© change my ſituation, and to reach the coaſt of 


_ © Loango, where I had ſome buſineſs to tranſad. 


* During this time, I remarked, that the ſea de- 
* ſcended in the above direction from half a 
league to a league in the hour, and that, at 


* certain depths, the currents aſcended below 
* with the ſame rapidity as they deicenges a» 
x bove. 


<1 


cd in eight fathoms water, and the ſea ex- 
* tremely clear, I fixed a lead of thirty pounds 

© weight to the end of a line. At about two fa- 
© thoms from the lead, I tied a table napkin to 
© the line by one of its corners, aud allowed the 
© lead to fink in the water. As ſoon as the table 
* napkin entered, it took the direction of the 
' firſt current. Continuing to obſerve it, I made 

eit deſcend. Whenever I perceived that the 
current diſcontinued, I ſtopped. It then float- 
' ed indifferently around the line. In this place; 
* therefore, the run was interrupted.. I then 
ſunk the table napkin about a foot lower, 
and it aſſumed an oppoſite direction. By 


' thoms water, three ran north north- welt, and 


* ſouth-eaſt. 5 

* The ſame day, I repeated the experiment 
in fifty fathoms water, being then diſtant from 
the land fix or ſeven leagues. I was ſurpriſed 
'to find that the upper current was deeper in 
proportion to the depth of the bottom. Of 


' twelve to fifteen ran in the firſt direction. This 
Vor. I * | phae- 
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25 aſcertained the depth of theſe oppoſite cur 
i rents in the following manner: Being moor 


marking the line at the ſurface of the water; 


found that the table napkin was at the depth 
* of three fathoms; from which I concluded, af- 


' ter different examinations, that, of eight fa- 


five ran in the contrary direction of ſouth 


fifty fathoms water, I reckoned that from 


F 8 t 7 3 : 
at SIS To, 7 T W144 | ey” n e W bs. 
FP OT Omen VE 34 1 HEE, #4 « 1 . 


% OV SEAS AND LAKES, 


— 


phaenomenon did not take place during the 
* whole two months and a half that I remained 
* on this coaſt, but nearly one month only, and 
* at different times; during theſe interruptions 
* the whole water ran into the gulf of Guiney, 

This oppoſition of currents ſuggeſted the 
*idea of a machine, which, being ſunk - a; 


_-* far as the inferior current, and preſenting 


great ſurface, might force my . veſſel again 
*© the ſuperior current, I made the experiment 
in miniature upon a boat; and l proceed- 
*ed ſo far as to produce. an equilibrium be 
© tween the force of the ſuperior current, join- 
ed to that of the wind, upon the boat, and 
the force of the inferior current upon the ma- 
* chine. I had not an opportunity of making 
trials on a larger ſcale. What I have related, 
* Sir, is a truth which may be confirmed by e- 
very navigator who has viſited theſe climates. 
* I imagine that the winds, as well as the ri- 
vers, which diſcharge themſelves into the fea 
along this coaſt, and carry great quantities of 
earth into the gulf of Guiney, are the prinet- 
pal cauſes of theſe effects. Beſides, the bottom 

* of this gulf, which, by its declivity, obliges the 
© tide to run retrograde whenever it arrives at a 
© certain level, and is inceſſantly preſſed by freſh 
quantities, while the wind acts in a contrary 
direction upon the ſurface, and conſtrains pan 
of the water to obſerve its ordinary courle. 


$ This ſeems to be the more Probable, 1 55 
| | v4 
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| © the ſea enters from all quarters into this gulf, 
© and iſſues only by reyolutians which, ſeldom 
happen. The moon has no apparent effect; 
for the lame thing tab es place during all its 
phaſes. 
© | had occaſion to. be Rill 1 eee 
that the preſſure af the water, when it comes 
to its level, joined to the inclination ofthe hat- 
„tom, are the ſole cauſes of this phaenomenon. 
©] found, that theſe currents exiſt only in pro- 
portion to the ſmaller or greater declivity of 
* the ſhores ; and I have every reaſon to believe, 
* that they are not perceived beyond twelve or 
* fifteen leagues from land, which is the great- 
* eſt diſtance along the coaſt of Angola, where 
ve can be certain of finding the bottom. 
The following circumſtances ſeem to prove, 
that ſimilar changes in the currents take place 
in the open ſea, I made one of my experi- 
ments at a mean depth, namely thirty-five fa- 
*thoms. I found, at the depth of fix or ſeven 
' fathoms, that the courſe of the water ran 
north north- welt. On finking two or three 
fathoms more, my line ftretched to the weſt 
' north-weſt. At three or four fathoms deeper, 
the courſe was weſt ſouth-weſt, then ſouthe 
{ welt, and ſouth. Laſtly, at twenty-five and 
n wenty ie” fathoms, the courſe was ſouth 
* louth-eaſt, and towards the bottom it was 
* ſouth-caſt and eaſt ſouth-eaſt. _ From theſe 


experiments I drew the following concluſions : 
F 2 —- heat 
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That I might compare the ocean between A. 
*frica and America to a great river, the courſe 
* of which is almoſt conſtantly directed to the 
north-weſt; that, as it runs along, it carries 

* down ſand and mud, which it depoſits on its 
banks. Theſe banks are, of courſe, heighten- 
* ed, and neceſſarily raiſe the level of the water, 
© and oblige it to run retrograde in proportion 
* to the declivity of the ſhore, But, as the wa- 
ter is directed by a primitive impulſe, it can- 
© not return in a ſtraight line: Obeying the o- 

* riginal movement, and yielding reluctantly to 

the laſt obſtacle, it muſt neceſſarily deſcribe a 

curve of greater or fmaller extent, till it meets 
© the middle current with which it may partly 

* unite, or which may ſerve it as a fulcrum, and 

N 40 it a direction contrary to that impreſſed 

* On it by the bottom. As the maſs of water is 

© in perpetual motion, the water towards the 
bottom, being nearer the cauſe and more prel. 

* ſed, muſt always undergo the firſt changes, 
and run in a direction contrary to the ſuperior 
* current, while the ſame cauſe reaches not dit- 
* ferent heights. Theſe, Sir, are my ideas, 
I have frequently taken advantage of theſe in- 
© ferior currents; by ſinking a machine to dif- 
© ferent depths, according to the number of fa- 

e water I happened to be in, I was en- 

abled to fail againſt the upper current. | 


* found, that, in calm water, and with a ſurface 
* three 
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« three times larger than that part of the prow 
© which is below the water, we could run from 
* a third to half a league in the hour. Of this 

« fact I was aſcertained by my latitude, by boats 
© which I anchored, and from which 1 found 
© myſelf at a great diſtance an hour afterward ; 
* and, laſtly, by the diſtance of certain points a- 

long the coaſts,” 

"Theſe obſervations of M. Deſlandes ſeem to 
be deciſive, and I accede to them with pleaſure. 
| cannot ſufficiently thank him for demonſtra- 
ting not only that my ideas on this ſubje& were, 
in general, juſt, but that, in particular circum- 
ſtances, they were liable to exceptions. It is 
not leſs certain, however, that the ocean forced 
open the ſtrait of Gibraltar, and, conſequently, 
that the Mediterraneen ſea. received a great aug- 
mentation by this irruption. I reſted this opi- 
nion not only on the current of the ocean into 
the Mediterranean, but on the ſituation of the 
land and the correſpondence of the ſtrata on the 
oppolite coaſts, which has often been remarked 
by intelligent navigators. * The irruption which 
formed the Mediterranean is evident, as well 
das that of the Black Sea by the ftrait of the 

© Dardanelles, where the current is always vio- 

"lent, and the correſpondence of the angles of 
the two coaſts ſtrongly marked, as well as the 

ſimilarity of the ſtrata, which are precip the 
lame on the oppoſite ſides“ | 

| F 3 1 Beſides, 
F Part of a letter w ritten to M. os 8 in 1272. 9 
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Beſides, the idea of M. Deſlandes, "who con- 
ſiders the fea between Africa and America 48 2 
great river, the courſe of which is toward the 
north- weſt, agrees perfeAly with what I al. 
vanced concerning the water's running in greit- 
er quantity from the ſouth than from the north 


pole, 


III. 


Of the Northern Parts of the Atlantic Qetan. 


ON viewing the iſlands and gulfs, which are | 
very numerous round Greenland, it is difficult, 
as navigators remark, not to ſuſpect that the 
ſea falls back from the Poles towards the Equa- 

What favours this conjecture, the tide fi- 
ſes eighteen feet at Cape des Etats, and only 
eight feet in the bay of Diſko, i. e. at ten de- 


grees of higher latitude 15 
This obſervation, joined to that of the pre- 


ceding article, ſeems ſtill farther to confirm the 
movement of the waters of the ocean from the 
ſouthern to the northern regions, where they 
are forced, by the reſiſtance of the lands, to re- 
gorge or flow back toward the ſouth. 

In Hudſon's bay, veſſels have to preſerve 
themſelves from mountains of ice, which are 


ſaid 


* Hiſt. gen. des voyages, tom. 19. p. wed 
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{aid to be from fifteen to eighteen hundred feet 
thick, and which, being formed by a ſucceſ- 
fon of long winters, in ſmall gulfs perpetually 
filled with ſnow, have been detached by the 
north-weſt winds, or by ſome other powerful 
cauſe, » | 55 
Ihe north-weſt wind, which prevails perpe- 

tually during winter, and often in ſummer, 
excites, in the ſame bay, dreadful tempeſts. 
Theſe are ſtill more to be apprehended, becauſe 
ſhoals are here very frequent. In the countries 
which bound this bay, the ſun never riſes nor 
ſets without a great cone of light, When this 
phacnomenon diſappears, it is ſucceeded by the 
aurora borealis. Here the heavens are feldom 
ſerene. In ſpring and autumn the air is gene- 
rally replete with thick fogs; and, during win- 
ter, with an infinity of ſmall threads of ice, 
which are viſible to the eye. Though the ſum- 
mer heats are conſiderable during two months 
or 11x weeks, thunder and lightning are rare *. 
The ſea along the coaſts of Norway, which 
are bordered with rocks, is commonly from a 
hundred to four hundred fathoms deep, and the 
water is leſs falt than in warmer climates. The 
number of oily. fiſhes with which this ſea is fill» 


ed, renders it fo fat that it is almoſt inflamma- 


ble. 


Bil. Thiloſ. et politique, tom. 6. p. 308. 209. 
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the ſky is unclouded; for, when we paſs from 
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ble. The tide is here inen rene the bigh 
eſt not riſing above eight feet . 
Some obſervations have lately been made up- 
on the temperature of the land and water in 
the climates adjacent to the north Pole. 
' In Greenland, the cold begins with the new 
* year, and becomes ſo piercing in the months 
* of February and March, that the ſtones ſplit, 
* and the ſea ſmokes like a furnace, eſpecially in 
the bays. In the midſt of this thick fog, 
© however, the froſt is not ſo intenſe, as when 


* the land to that fanny atmoſphere which co- 
vers the ſurface and margins of the waters, 
* we feel a milder air, though our hair and 
$ e are ſtiffened with hoar-froſt, This fog 
produces more chilblains than a dry cold; and, 
* when it paſſes. from the ſea to a colder atmoſ- 
* phere, it inſtantly freezes, is diſperſed through 
the horizon by the wind, and produces a cold 
ſo intenſe that no perſon can go into the open 
* air, without running the hazard of having his 
hands and feet entirely frozen. It is in this 
* ſeaſon, that we ſce the water freeze on the fire 
* before it boils. It is then that the winter 
f paves a road of ice between iſlands, and in the 
85 0 and ſtraits. ; 
| Autumn is the fineſt ſeaſon in Greenland. 


© But 


* Pontoppidan's Nat. hit. of Norway; Jrurnal errangen, | 
" . 44 175 CT 5. 
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But its duration is ſhort, and frequently inter- 


r rupted by cold froſty nights. It is alſo about 


this time, that, in an atmoſphere darkened 


with vapours, we ſee fogs which freeze and 
form a tiſſue on the ſea ſimilar to cobwebs; 
© and, in the fields, the air is impregnated with lu- 


«cid atoms, or ſharp icicles like {mall needles. 
© [t has often been remarked, that the ſeaſons 
© in Greenland aſſume a temperature oppoſite to 
chat which prevails in the reſt of Europe. 
© When the winter is rigorous in the temperate 
* climates, it is mild in Greenland, and very 


' ſevere in this northern region, when it is mo- 


 derate in our countries. At the end of the 
year 1739, the winter was ſo mild in the bay 
* of Diſko, that the gueeſe, in the month of Ja- 


' nuary, paſſed from the temperate to the fro- 


en zone in queſt of warmer air; and that, in 
1740, no ice was ſeen at Diſko in the month 
' of March; while, in Europe, the ice prevail- 
ed, wid interruption, from October to 
May. Wa 
In winter 1763, Which was extremely cal 
over al! Europe, the cold was fo little felt in 


Greenland, that ſome ſummers have been leſs 
* mild *. 


We are afſured by voyagers, that, in the ſeas. 


adjacent to Greenland, there are very high moun- 
tains of floating ice, ad others which reſemble 


rafts Es 


? Hiſt. gen. des voyages, tom. 19. p. 20. Kc. 
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rafts of two hundred fathoms in length, by fix! 
ty or eighty i in breadth, But'theſe boards of ics 
which form immenſe plains upon the ſea, ar 
ſeldom above nine or twelve feet thick. "They 
| ſeem to be formed immediately on the ſurface 
when the cold is greateſt. But the Hoating And 
very high maſſes come from the land, i. e, fron 
the environs of mountains and coaſts, from 
which they have been detached and carrie! 
down to the ſea by the rivers. Theſe maſſes of 
ice bring along with them great quantities of 
wood, which are afterwards thrown by the fe 
upon the eaſtern coaſts of Greenland, "This 
wood, it appears, neither comes from Labrad6r 
nor Norway; becauſe the north-eaſt winds 
which are very violent in theſe countries, woull 
puſh back the trees, and the currents which run 
to the ſouth of Davis's ſtrait, and Hudſon's bay, 
would ftop all that might come from Aneric 
to the coaſts of Greenland. 
The ſea begins to carry beute of lee to Spit: 
bergen in the months of April and May, A 
great number come from Davis's ſtrait, part of 
them from Nova Zembla, and the greateſt num. 
ber from the eaſt coaſt of Greenland, being 
tranſported from eaſt to weſt according to . 
general movement of the ocean. 
The following facts and notices are to be 
found in the voyage of Captain Phipps. * The 


* idea of a paſlage to the Eaſt Indies by the 
© Nortt 


tol. . . . . No voyage, however, appears to 
ave deen undertaken to explore the eircumpo- 
ar ſeas, till the year 1667, when '* Henry Hud- 


an was ſet forth, at the charge of certain wor- 
n hipful merchants of London, to difcover a paſ- 
age by the North Pole to japan and China. 
« WS And this I can aſſure at this preſent, that 
1 | berech ſeventy-eight degrees and a half, and 

4  cighty-two degrees, by wats way there is no 
FF pallage. 

1 © in 1609, a voyage was ter forth by the 
or Right Worſhipful Sir. Thomas Smith to the 
„ (0uth part of Spitzbergen; and, when near 


 Foreland, he ſent his mate aſhore; and ſpeak- 
{ing of the account he gave at his return, ſays, 
* Moreover, I was ceftified that all the ponds 
and lakes were unfrozen, they being freſh wa- 
; which putteth me in hope of a mild ſum- 


9 


„mer here, after ſo ſharp a beginning as I have 
A had; and my opinion is ſuch, and I aſſure 
8 myſelf it is fo, that a paſſage may be as ſoon 


way whatſoever, by reaſon the ſun doth give 
*a great heat in this climate, and the ice (I 
mean that freezeth here) is nothing ſo huge as 
have ſeen in ſeventy=three degrees. . Se- 
| veral other voyagers have attempted to diſco- 
zer this paſſage, but without ſucceſs.” 
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North Pole was ſuggeſted us eürly as the year 
# 7 by Robert Thorne, merchant of Briſ- 


* attained this way by the Pole, as any unknown 
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On the fifth of July, Captain Phipps ſaw great 
quantities of floating ice about the 70 34 of la. 
titude. The weather was foggy. The next 
day he continued his courſe as far as the 79? 69 
39” between Spitzbergen and the ice. On the 


Ith, he proceeded through the floating maſſes of 


ice in queſt of an open paſſage to the north 
by which he might gain an open ſea. But the ice 
to the north-north-weſt formed one continued 
maſs; and at 80? 36' the ſea was entirely frozen; 
ſo that all the attempts of Captain Phipps to 
diſcover a paſſage proved abortive.” | On the 
2th of September, Dr Irvine tried the tem- 
* perature of the ſea in a ſtate of great agitation, 


and found it conſiderably warmer than that of 


the atmoſphere. This obſervation is the more 
« intereſting, as it agrees with a paſſage in Plu- 
« tarch's Natural Queſtions, not (I believe) before 
* taken notice of, ar cfm experiment, 
in which he remarks, that the ſea becomes 

warmer by being agitated 1 in waves... . Thele 

< gales are as common in the ſpring as in the au- 
tumn; there is every reaſon to ſuppoſe, there- 
fore, that at an early ſeaſon we ſhould have met 
with the ſame bad weather in going out as we 
did on our return,” And, as Captain Phipps de- 


parted from England in the end: of May, he 


certainly took the ſeaſon molt favourable to his 
don . « « © There was alſo moſt probabil: 


"Fs if ever navigation: ſhould be praQicable to the 
6 Pole 
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pole, of finding the ſea open to the nbithwvkrd 
after the ſolſtice; the ſun having then exerted 
: the full influence of his rays, though there was 
« enough of the ſummer ſtill remaining for the 
* purpoſe of exploring the ſeas to the northward: 
and weſtward of Spitzbergen.“ . 
| agree entirely with this able navigator; and 
| ſuſpe& that the expedition to the Pole cannot 
de renewed with ſucceſs, and that we can never 
reach beyond the 82d or 83d degree. We are 
aſfured that a veſſel from Whitby, in the year 
1774. penetrated as far as the 8oth degree, with- 
out ſeeing ice ſufficient to prevent failing ſtill 
| farther. A Captain Robinſon” is likewiſe quo= | 
ted, from whoſe journal it appears that, in 
1773, he arrived at the 81 30. Laſtly, a 
Dutch ſhip of war, ſent to protect the whale- 
fiſhers, is ſaid to have advanced, about fifty 
years ago, as far as the 88th degree. Dr Camp- 
bell, it is added, received this intelligence from 
a Dr Daillie, who was in the veſſel, and prac- 
tiſed phyſie in London in the year 1745 *. This 
is probably the ſame navigator whom 1 formerly 
quoted under the name of Captain Mouton. 
Bur J am extremely ſuſpicious of the fact; and 
| am perſuaded, that we ſhall in ville at- 
tempt to reach beyond the 82d or 83d degree, 
and that, if a paſſage by the north is practicable, 
it can only be by the way of Hudſon's bay. 
| | | 5 - On 


Gazette de Literature, Aol 9. 1774, No. 61. 
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On this ſubject, che following | paſſage of the 


learned and ingenious author of the hiſtory: g 
che Two Indies merits attention, Hudſon's hy 


* always has been, and is till looked upon as th 
* neareſt road from Europe to the Eaſt Indi 

* and to the richeſt parts of Aſia. 77 | 
Cabot was the firſt who entertained an ide 
© of a_ north-weſt paſſage to the South · ſeas j by 
his. diſcoveries ended at Newfoundland. Afi 
him followed a crowd of Engliſh navigator, 


many of whom had the honour of giving their 


names to ſavage coaſts which no mortal had e. 
ver viſited before. Theſe bold and memors 


c © ble expeditions were more ſtriking than really 


* uſeful, The moſt fortunate of them did not 


* furniſh a ſingle idea relative to the object af 
* purſyit. The Dutch, leſs frequent in their an 
© tempts, and who purſued them with leſs, ar- 

* dour, were of courſe nat more ſugceſaful, and 
the whole began. to be treated as, a chimerz, 
© when the diſcovery. of Hudſon' 8 bay rekindled 
* all the hopes that were nearly extinguiſhed. 
From this time the attempts were renewed 
© with freſh ardour, , Thoſe that had been made 


D before i in yain by. the mother-country, whole 


© attention was engroſſed by her own inteſline 
* commotions, were purſued by New England, 


* whoſe ſituation was favourable to the enter- 
© priſe, Still, however, for ſome time there 
© were more voyages undertaken than diſcove- 


ties 
5 


ries made. The nation was a long time kept 


| *in ſuſpenſe by the contradictory accounts recei- 
ved from the adventurers. While ſome main- 
ie WY tained the poſſibility, ſome the probability, 


* and others aſſerted the certainty of the paſſage; 


dhe point, involved it in ftill greater darkneſs. 
Indeed, theſe accounts are ſo full of obſcurity 


(cr and confuſion, they are ſilent upon ſo many 
important circumſtances, and they diſplay ſuch 
Jl viſible marks of ignorance and want of vera- 


city, that, however impatient we may be of de- 
termining the queſtion, it is impaſſible ta build 


'expedititn of 1746 threw ſome kind of light 


what grounds have the later navigators enter- 
* tained better hopes? What are the experiments 
on which they found their conjectutes? 


arguments. There are three facts in natural 


dor leſs into the other ſeas, in proportion as 
their channels communicate with the great 
* retervoir by larger or ſmaller openings; from 
* whence it follows that this periodical motion 

18 


the accounts they gave, inſtead of clearing up 


any thing like a ſolid judgment upon teſtimo- 
© nies ſo ſuſpicious. | At length, the famous 


upon a point which had remained enveloped in 
* darkneſs for two centuries paſt. But upon 


Let us proceed to give an account of their 


chiſtory, which henceforward muſt be taken 
for granted. The firſt is, that the tides come 
from the ocean, and that they extend more 


e * 45 jp * — q ee 0 = 
Ge Ne n 
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* is ſcarcely perceptible in the Mediterranean, in 
* the Baltic, and other gulfs of the ſame nature. 
A ſecond matter of fact is, that the tides are 
much later and much weaker in places more 
remote from the ocean, than in thoſe which 
are nearer to it. The third fact is, that vio- 
„ent winds, which blow in a direction with the 
* tides, make them riſe above their ordinary 
f — and that thoſe which blow in ! 
* contrary direction retard their motion, at Fine 
*ſame time that they diminiſh their ſwell. 
From theſe principles, it is moſt certain tar | 
© if Hudſon's bay were no more than a gulf in- 
© cloſed between two continents, and had nv 
communication but with the Atlantic, the tides 
in it would be very inconſiderable; they would 
be weaker in proportion as they were further 
© removed from the ſource, and would be leſs 
* ftrong wherever they ran in a contrary direc- 
tion to the wind. But it is proved by- obſer- 
« vations made with the greateſt {kill and preci- 
ſion, that the tides are very high throughout 
* the whole bay. It is certain that they are 
8 S 0 towards the bottom of the bay than e- 
ven in the ſtrait itſelf, or at leaſt in the neigh- 
© bourhood of it. It is proved that even this 
* height increaſes whenever the wind blows from 
© a corner oppolite to the ſtrait; it is, there- 
* fore, certain, that Hudſon's bay n a com- 
* munication 
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« munication with the ocean, beſide that Larry 
| « has been already found out. 
< Thoſe who have endeavoured to ein 
© theſe very ſtriking facts, by! ſuppoſing a com- 
munication of Hudſon's with Baffin's bay, or 
© with Davis's ſtraits, are evidently miftaken. 
F They would not ſcruple to reject this opinion; 
« for which indeed there is no real foundation; 
tif they only conſidered that the tides are much 
| lower in Davis's ſtraits, and in Baffin's 77 
than in Hudſon's: 
But if the tides in Hudſon! 6 that can come 
neither from the Atlantic ocean; nor from a- 
ny other northern ſea; in which they are con- 
ſtantly much weaker, it follows that they muſt 
| have their origin in the South Sea. And this 
is {till further apparent from another leading 
„fact, which is, that the higheſt tides. ever 
' obſerved upon theſe coaſts, are always occa- 
ſioned by the north-weſt winds; which blow 
directly againſt the mouth of the ſtrait, 
© Having thus determined, as much as the na- 
ture of the ſubje& will permit, the exiſtence 
of this paſſage ſo long and fo vainly wiched- for, 
. next point is to find out in what part of 
the bay it is to be expected. From conſider- 
' ing every circumſtance, we are induced to 
* think that the attempts, which have been hi- 
therto made without either choice or method, 
' ought to be directed towards Welcome bay, on 
Vor. IX. PG - nd 
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the weſtern coaſt... Firſt, the We of the {% 
< is to be ſeen there at the depth of about elevn 
< fathom, which is an evident ſign that the ws. 
© ter comes from ſome ocean, as. ſuch a tranſpꝛ- 
= ad could not exiſt in waters diſcharged fron 
_ © rivers, or in melted ſnow or rain. ; Secondly 
the currents keep this place always free- fron 
ice, while all the reſt of the bay is covetel 
with it; and their violence cannot be account 
.* ed for but by ſuppoſing them to come fron 
* ſome weſtern ſea. Laſtly, the whales, who 
towards the latter end of autumn always go in 
-* ſearch of the warmeſt climates, are found i 
great abundance in theſe parts towards the end 
© of ſummer, which would ſeem to indicate tha 
© there is an outlet for them from thence to the 
* ſouth feas, not ro the northern ce an. 
* | © It is probable that the paſſage is very ſhort 
1 All the rivers that empty themſelves on thi 
; * weſtern coaſt of Hudſon's bay are ſmall and 
* ſlow, which ſeems to prove that they do na 
come from any diſtance; and that conſequent- 
* ly the lands which ſeparate the two ſeas are d 
* a ſmall extent. This argument is ſtrengthened 
© by the height and regularity of the tides 
© Wherever there is no other difference between 
the times of the ebb and flow, but that which 
* is occalioned by the retarded progreſſion of 
the moon in her return to the meridian, it d 


* a certain ſign that the ocean from whence 
: * thoſ: 
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© thoſe tides come is very near. If the paſſage 
* is ſhort, and not very far to the north; as e- 
very thing ſeems to promiſe, we may alſo pre- 
« ſume that it is not very difficult. © The rapidi- 
1 of the currents obſervable in theſe latitudes; 
* which prevents any flakes of ice from continu- 
ing there, cannot but wah ſome veight to (Als 


conjecture. | 
l believe, with this Excellent writer, . ic 


a practicable. paſſage | exiſts, it muſt be at, the 
bottom of Hudſon's bay, and that all attempts 
| by Baffin's bay will be Ahe becauſe the eli- 
mate is too cold, and its coaſts. are always. fro- 
zen, eſpecially, towards the north. But the ex- 
iſtence of this paſſage is rendered ſtill more 
doubtful by the lands diſcovered, in 1741, by 
Bering and Tehirikow, under the fame latitude 
with Hudſon's bay; for theſe lands ſeem to 
form a part of the great Continent of America, 
which appears to ftretch under the fame lati- 
tude às far as the Polar circle. Of courſe, the 
paſſage into the ſouth ſea can only be found 
about the 55th degree of north latitude. |. 


Of the Caſpian Sea, vol. . 5. 337. 


TO what was advanced in order to prove, 
G * | that 
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that the Caſpian ſea is only a lake, and nevet 
had any communication with the ocean, 1 habe 
ro add the anſwers I received from the Acade- 
my of Peterſburg to ſome | owe 1 N 1. 


ted them concerning this ſea. 


* Auguſto 1748, October 5. an Cancellin 


L Academiæ Scientiarum mandavit, ut Aſtra- 


* chanenſis Con Cancellaria refponderet 
ad ſequentia. Suntne vortices in "mari 
* Caſpico necne! ! 2. Quae genera piſcium 


* Hud inhabitant! Quomodo appellantur 


Et an marini tantum aut et fluviatiles ibidem 
 reperiantur ! 3. Qualia genera concharum 
* Quae ſpecies oftrearum et cancrorum oecur- 
. Quae genera marinarum avium 
in ipſo mari aut circa illud verſantur! ad 
* qua Aſtrachenſis Cancellaria d. 1 . Man. 
©1749, ſequentibus reſpondit, | 
Ad 1. in mari Caſpico vortices occurunt 
* nuſquam ; hinc eſt quod nec in mappis marinis 
* extant, nec ab ullo officialium rei navalis 2 | 
* eſſe perhibentur. 
Ad 2. piſces Cafpium mare - intiabiſeaitt þ ; A 


© cipenſeres, Sturioli, Gmel, Siruli Cyptini 
* clavati, Bramae, Percae, Cyprini ventre acuto, 
ignoti alibi piſces, t tincae, ſalmones, qui, 


* ut e mari fluvios intrare, ita a et in mare e flu 
© remeare ſolent; 
3. concline in littoribus maris obviae 


n ſunt, ſed parvae, candidacy, aut _ u- 
n 
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© et capita Meduſae viſa ſunt nuſquam ; "es 


* pium verſantur funt anſeres vulgares et rubri, 


gruibus ſimiles, Karawaiki (igotum avis no- 
men) larorum variae ſpecies, ſturni nigri et 
lateribus albis inſtar picarum, phyfiani, anſeres 


— ca 3 — 


men) albo colore praediti. 


authentic, confirm my poſition, that the Caſ- 
pian ſea has no ſubterraneous communication 
with the ocean. They prove farther, that this 
ſea never formed a part of the ocean ; for it 
contains neither oyſters nor any other ſea- 


vers. We are, therefore, warranted to con- 
clude, that this ſea is nothing but a great lake 
formed by the waters of rivers, ſince we find 
in it the ſame fiſhes and the ſame ſhells which 
inhabit the rivers, and none of thoſe which 
people the ocean, or the Mediterranean. 
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na 4 parte N Cancri ad littora dale 
* magnitudine fluviatilibus ſimiles; oſtreae autem 


Ad 4. aves marinae quae circa mare Caſ- 
pelicani, cygni, anates rubrae et nigricantes, 


© aquilae, corvi aquatici, grues, Plateae, ardeae 
© albae, cinereae, et nigricantes, ciconiae albae 


parvi nigricantes, Tudaki ( ignotum avis no- 


Theſe facts, which are both | aectirate and 


ſhells, but ſuch ſpecies only as are found in ri- 


r . 


; 
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V. 
of the Sal Lakes of Ale. "3 


IN i e country of the Ukian Tariars; 60 " 
led becauſe they inhabit the banks of the river 
1 Uf, there are, M. Pallas remarks, lakes, the | 
waters of which were formerly freſh, and arc 
now ſalt, He makes the ſame remark concern- 
ing a lake near Miacs. 
One of the lakes moſt famous for the quan- 
tity of ſalt extracted from it, is that near the 
banks of the river. Ifel, called Soratſchya. The 
ſalt of it, in general, is bitter, and employed by 
the phyſicians as a good purgative, Two oun- 
ces of this ſalt makes a very ſtrong doſe. Near 
Kurtenegſch, the ſhoals are covered with a bit: 
ter ſalt, which riſes, like a field of ſnow, to 
the height of two inches. The lake Korjackof 
furniſhes e three hundred thouſand eu- 
bic feet of ſalt *. Lake Jennu. likewiſe furniſh- 
es a great quantity. 
is the voyages performed under the auſpices 
of the Academy of Peterſburg, mention is made 
of the ſalt lake of Jamuſcha in Siberia. This 
lake, which is nearly round, is only about nine 
leagues 1n circurfeeam Its margins are co- 
| | | vered 


ae endl foot weighs — five pounds each of ſixteen 
dunces. 
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| ered with ſalt, and the bottom is clothed with 


cryſtals of ſalt. The water is extremely ſalt ; 
and, when the ſun ſhines, it appears reddiſh like 
the ſky in a fine morning. The falt is as white 
is ſnow, and forms itſelf into cubic cryſtals. 
| The quantity of it is ſo immenſe, that a num- 
ber of veſſels may, in a ſhort time, be loaded 
with it ; and, after it has been removed, it is a- 
gain replaced in five or ſix days. It is ſuffi- 
cient to remark, that it ſupplies the provinces 
of Tobolſki and Jeniſeik, and that this lake 
could ſupply fifty provinces of ſimilar extent. 
The commerce of this, as well as of all other 
galt, is reſerved in the hands of the crown. This 
ſalt is exceedingly good. It ſurpaſſes all others 
in whiteneſs, and none is more proper for eu- 
ring meat. In the ſouth of Aſia, there are 
likewiſe ſalt lakes, one near the Euphrates, and 


another in the neighbourhood of Barra. There 
are others, it is ſaid, near Haleb, and at Larne- 


ca in the iſland of Cyprus. This laſt borders 
upon the ſea, The ſalt valley of Barra, being 


at no great diſtance from the Euphrates, might 


be worked, if its waters were made to run into 
this riyer, and if the earth was good: But at 


preſent this earth yields a good falt for the 


kitchen, and even in ſuch quantity that the 
Bengal rolled when returning in n take 


in loadings of this ſalt *. : 
_ D D * 
Peſcript. de PArabie, par M. Niebubr, p. 2. 
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4 D 7 TI ons. and 83 to the = 
Of Inequalities at, the bottom of the Fea, 
and C4 affe, Vol. I. p. 3 51. 


. 


27 the . and Quality of the fait at {the bt 
tom of ehe Sea, P. 357- | 


” PAbbe bie a learned natural 
philoſopher, has made ſome obſervations 
on this ſubject, which ſeem to accord with what! 
have advanced in my Theory of the Earth, 
| Converſations with pilptes of all languages, the 
peruſal of charts and ſoundings. both ancient 
and modern, the examination of ſuch bodies 
as attach themſelves to the plummet, the inſpec- 
tion of coaſts, banks, and of the ſtrata which 
compoſe the interior parts of the earth, to 2 
depth nearly equal to the length of our com- 
mon plumb lines, ſome reflections which are 
moſt analogous, to this ſubject ariſing from 
phyſics, coſmography, and natural hiſtory, 
have made me ſuſpect, nay, have even convinced 
me, fays M. I Abbé Dicquemare, at, in ſome 
; | "Pb 
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places, there muſt de two different bottoms, 
i the one often covering the other at intervals: 
The ancient and permanent, which may be 
© called the general bottom, and the other acci- 
dental or particular, The firſt, which ought to 
© form the baſis of a general picture, is the ſoil NE [ 
© of the baſin that contains the ſea. It is com- 5 
© poſed of the ſame ftrata which we every 
« where find in the bowels of the earth, ſuch as- 
* mar}, ftone, clay, ſand, ſhells, all diſpoſed ho- 
*izontally, and of an equal thickneſs through 
* a great extent. Here, we find a bottom 
© of mar], there a bottom of clay, ſand, or rock. 
* Laſtly, the number of general bottoms diſco- 
© verable by ſounding exceeds nor fix or ſeven 
ſpecies. The moſt extenfive and thickeſt of 
* theſe ſtrata, being uncovered, or cut perpendi- 
' cularly, form great ſpaces in the ſea, where 
ve ought to recogniſe the general bottom? in- — 
dependent of ſuch foreign ſubſtances as | 
may be depoſited by currents or other cauſes. 
There are other permanent bottoms which 
ve have not hitherto mentioned: Theſe are 
' thoſe immenſe maſſes of madrepores and 
' corals, which often cover a bottom of rock, 
and thoſe enormous and extended banks of 
' ſhells, which a rapid multiplication, or other 
' cauſes, have accumulated, and which occur in 
different places, as it were in colonies. One 


„ . . 
' ſpecies occupies a certain extent; the ſucceed- 
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ing ſpace is occupied by noche ſpecies, in 
the ſame. manner as has been re marked with 
© regard to foſſil ſhells, in a great part of Europe, 
and perhaps every where elſe, It is by ob- 
ſervations on the interior parts of earth, 
* and on ſuch places as the ſea leaves uncovered, 
* where we always ſee, particular ſpecies, reign- 
* ing over certain diſtricts, that we have been 
© enabled to form ſome idea of the ; prodigious 
© number of individuals, and of the thickneſz 
of the banks at the bottom of the ſea, of which 
* we can only Know the ſurface by our ſound- 
© ings. | | 
* The cones. or particular bottom i 
© compoſed of immenſe numbers of the pric- 
* kles of the ſea-archin ; of fragments of ſhells, 
* ſometimes corrupted ; of cruſtaceous animals; 
* of madrepores ; of ſea plants; of pyrites ; of 
* granites rounded by friction; of pieces of mo- 
* ther-of-pearl ; of mica ;- perhaps of talc, to 
* which different names are given according 
* to their appearances; of entire ſhells, but in 
* \mall quantity, and ſeemingly diſperſed 
through no ,r at extent; of ſmall flints, ſome 
© cryſtals, oo ured ſands, a light flime, &c. 
All theſe bodies, diſſeminated by the currents, 


the agitation of the waters, and partly proceed- 


© ing from the rivers, from the ſinking of hills or 


high beaches, and other accidental cauſes, ſel- 
dom perfectly cover the general bottom, which 


ap* 
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| pears every inſtant, when we ſound often in the. 
ſame regions 1 remarked, that, during 
near a century, 2 great part of the general 
bottoms of the gulf of Gaſcony and la Man- 
cha, have ſuffered little or no change, which 
$ ſupports Oy opinion concerning the two 


bottoms *.' - 


r 2 


. — 
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II. 


of Currents in the Ocean, Vol. I. p. 365. 


TO the enumeration of curries; we hall 466 
the famous current of Moſckoe, Moſche, or Maler- Ee 
on the coaſt of Norway, of which a learned 
Swede has given the following deſcription. 


© This current, which took its name from the 
© rock of Moſchenfiele,” ſituated betwen the two 


' iſlands of Tofode and Woeroen, extends four 
miles from north to ſouth, 
* It is extremely rapid, eſpecially between. the 
rock of Moſche and the point of Lofoede. But, 

in proportion as it approaches the two iſſes of 
Woeroen and Roeſt, its rapidity diminiſhes. 
it finiſhes its courſe from north to ſouth in fix 
* hours, and from fourly 1 to nor in an equal 
' time. 


„ ' 2 


Wu 
2 Jour, de pbyſ. par M. Abbe e Dec. 1775, p. 438. 
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fg This current is ſo rapid, that it pre juces x 

1 TO of ſmall eddies, whe the Norwegian 

« call gargamer. 

Inſtead of following the courſe of the tides 
« it obſerves an oppolite direction. When the 
* waters of the ocean riſe, they proceed fron 


* ſouth to north, but the current then runs from 


north to ſouth. When the ſea retires, it goes 
from north to ſouth, but the current neg runs - 


from ſouth to north. 
It is remarkable, that, both in going and re- 
* turning, it does not deſcribe a ſtraight line, like 
© other currents found in ſome ſtraits, where the 
waters of the ſea riſe and fall; but it moves in 
a circular direction. e 
When the waters of the ſea have riſen one 
half, thoſe of the current run to the ſouth ſouth- 
© eaſt. In proportion as the ſea riſes, the current 
* turns towards the ſouth ; from thence it turns 
toward the ſouth-weſt, col 2 25 the fouth-wek 
to the weſt. 
When the tide is full, the current goes to- 
ward the north-weſt, and then toward the 


© north. About the middle of the reflux, the 


* current recommences its courſe, after having 
been ſuſpended during ſome feconds. 

* The principal phaenomenon is its return by 

* the weſt from the ſouth ſouth-eaſt toward the 

* north. If it did not come back by the fame 


* road, it would be difficult and almoſt impoſhble 
N to 
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$ to fail from the point of Lofoede to the two 
great ilands of Woeroen and Roueſt. There 


I have deſcribed. But, as it actually obſerves 
this courſe, thoſe who paſs from the point of 
© Lofoede to the two iſlands, wait till the tide 
has riſen one half, becauſe the direction of the 


* to return from theſe iſlands to the point of 
Lofoede, they wait till the tide be half ebb; 


© the Continent. This circumſtance renders the 
without a declivity; and here the water riſes 


To be convinced of this truth, we have only 
to conſider that there is a ſmall tongue of land 


the ſea, from the point of Lofoede, which in- 
' clines more to the weſt, as far as that of Lod- 


tongue of land is ſurrounded by the ſea ; and, 


eis always ſtopt there; becauſe it can have no 
' Hue but through fix ſmall ſtraits or paſſages 
which divide the tongue of land into an equal 
number of portions. Some of theſe exceed not 


oU0Qq OO 


times not half 0 much. Hence they can con- 
6 
| tain 


fd CP ID CP 0 


current is then to the weſt. When they want 


' paſſage very eaſy.'. . Now, there is no current 


don one ſide and deſcends by the other 


dinge, which inclines more to the eaſt. - This 


whether during the flux or reflux, the water 


' half a quarter of a mile in breadth, and ſome- 


are two pariſhes, which would neceſſarily be un- 
inhabited, if the current obſerved not the courſe 


— 


© becauſe the courſe of the current is then toward 


in Norway which extends fixteen miles into 


tain TER a ſmall quantity of water. Of courſe 
*when the ſea riſes, a great part of the way: 
coming to the north is ſtopt to the ſouth of 
* this tongue of land. The waters are, therefore 
much more elevated toward the ſouth than 10. 
ward the north. When the ſea retires, and 
goes toward the ſouth, a great part of the wi. 
: Yo in the ſame manner, is arreſted to thi 
north of this tongue of land, and, conſequently, 
© is much higher ne the north than toward 
"he ſeuh. r=: ob 
The waters thus En o ede af 
; the north and ſometimes at the ſouth, can find 
* an iſſue only between the point of Lofoed: 
and the iſland of "eg * between this 
* iſland and that of Roueſt. af 
The declivity of the lian when . te 
© ſcend, produces the rapidity of the current; 
and. for the ſame reaſon, this rapidity is greateſ 
toward the point of Lofoede. As this point i 
* neareſt the place where the waters areſtopt 
g the rapidity there is likewiſe greateſt; and, in 
* proportion as the waters of the current extend 
toward the iſlands of Woeroen and Reuel 
© their celerity decreaſes, Ge FR. BY FERN 
It is now eaſy to conceive why the curtem 
is always diametrically oppoſite to the motion 
of the ſea. Nothing oppoles the common move 
© ments of the waters, whether they riſe or fal. 


. how the waters winch: are ſtopt above the point 
90 


| 
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© of Lofoede can neither move in a ſtraight 
ine, nor beyond this point, while the ſea has 
not deſcended lower, and has not, in retiring, 
© carried off the waters, which thoſe that are 


ſtopt above the Homes of Lofoede nn to re- 


ſ place 
At the commencement 40 che flux win rods 


the waters of the ſea cannot turn back thoſe: of 


the current; but, when they have riſen or 
© fallen one half, they are then enabled to 


change the direction of the current. As it can- 
not then turn toward the eaſt, becauſe the water 


is always ſtable near the point of Lofoede, as 


formerly remarked, it muſt neceſſarily proceed 
* toward the weſt, where the water is lower *. 
This explication ſeems: to be.comformable to the 
true principles of the theory of running waters. 

We muſt {till add the deſcription of the famous 
current of Scylla and Charybdis, near the iſland 
of Sicily concerning which Mr Brydone has late- 


ly made ſome obſervations tending to prove that 


the violence and _— of its movements are 

much diminiſhed. | 
It was almoſt a dend calm, our FOR ſcarce 
moving half a mile in an hour, ſo that we had 
time to get a complete view of the famous rock 
' of Scylla, on the Calabrian ſide, Cape Pylorus 
on the Sicilian, and the celebrated Straits of 
the 


, Deſeript. du courant de Moſckoe, e & c. Journal Etranger.” 
Fevrier 1758, p. 25. 
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* the Faro that runs between them. Whillt wy 

«* were ſtill ſome miles diſtant from the entry of 

2 * the Straits, we heard the roaring of the current 
like the noiſe of ſome large impetuous river 
* confined between narrow banks. This in- 

* creaſed in proportion as we advanced, till ve 
ſaw the water in many places raiſed to a'conf. 

_ * derable- height, and forming large eddies' or 
© whirlpools. The ſea in every other place was 
as ſmooth as glaſs. Our old pilot told us, that 
he had often ſeen ſhips caught in theſe eddies, 
* and whirled about with great rapidity, without 
| © obeying the helm in the ſmalleſt degree 
When the weather is calm, there is little danger; 
© but when the waves meet with this violent 
current, it makes a dreadful ſea. He Mays, 
there were five ſhips wrecked in this ſpot laſt 
winter. We obſerved that the current ſet ex- 
_ * aRly for the rock of Scylla, and would infal- 
* libly have carried any thing thrown into it a- 
* gainft that point; ſo that it was not without 
© reaſon the ancients have painted it as an objed 
* of ſuch terror. It is about a mile from the 
* entry of the Faro, and forms a ſmall promon- 
* tory, which runs a little out to ſea, and meet 
* the whole force of the waters, as they.come 
out of the narroweſt part of the Straits. The 
head of this promontory is the famous Scylia 
Z It muſt be owned that it does not altogether 


* come up to the formidable nt” that 
Homer 
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Homer gives of it; the reading of which (like 


that of Shakelpeat's Cliff) almoſt makes one's 


chead giddy. Neither is the paſſage ſo wonder- 


© 0us narrow and difficult as he makes it. In- 


© deed it is probable that the breadth of it is great- 


fly increaſed ſince his time, by the violent im- 


Aer - of the current. And this violence, too, 


muſt have always diminiſhed, in proportion as 


he breadth of the channel increaſed. The. 
© rock is near 200 feet high. There is a kind of 


* caſtle or fort built on its ſummit; and the 
town of Scylla, or Sciglio, containing three or 


—— 


four hundred inhabitants, ſtands on its ſouth - 


ide, and gives the title of prince to a Calabreſe 
Apna We lay juſt oppoſite to Cape Pylorus 
here the light-houſe is now built... The 
mouth of the Straits, betwixt the promontories 
' of Pylorus in Sicily, and the Coda de Volpe in 
Calabria, appears ſcarcely to be a mile. But 
* the channet enlarges to four miles in breadth 
near Meſſina, which is twelve miles from the 

mouth of the Straits. The celebrated gulf 
or whirlpool of Charybdis lies near to the en- 


try of the harbour of Meſſina, and often occa- 


ſions ſuch an inteſtine and irregular motion in 
the water, that the helm loſes moſt of its power, 


and ſhips have great difficulty to get in, even 


"with the faireſt wind that can blow. . . . Ari- 


" ſtotle gives a long and formidable deſcription 
'of it in his 125th chapter, De . | 


Vox. IX. © which 
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* which-I find tranſlated i in an old Sicilian book 
94 have got here. It begins, Adeo profun - 
% dum, horridumque ſpectaculum,“ &c. but iu 
too lang to tranſcribe. It is likewiſe deſcribel i 
by Homer, 12th of the Odyſley ; Virgil, al 

— Eneid; Lucretius, Ovid, Salluſt, Seneca, a 
© alſo = many of the old Italian and Sicilun 
* poets, who all ſpeak of it in terms of horror; 
* and repreſent it as an object that inſpired terror, 
© even when looked on at a diſtance. It certaiy 
ly is not now ſo formidable; and very probs 
© bly, the violence of this motion, continued for 
* ſo many ages, has by degrees worn ſmooth the 
* rugged rocks, and jutting ſhelves, that my 
| © have intercepted and confined the waters, The 
* breadth of the Straits too, in this place, I make 
no doubt is conſiderably enlarged. | Indeed 
from the nature of things it muſt be ſo; the 
\ * perpetual friction occaſioned by . the current 
5 * muſt wear away the bank on each ſide, and 

= enlarge the bed of the water. | 

iT : Nhe veſſels in this paſſage were obliged t 
go as near as poſſible to the coaſt of Calabriz 
in order to avoid the ſuction occaſioned by the 
* whirling of the waters in this vortex; 0 
ny * which means, when they came to the narrowel 
= * and moſt rapid part of the Straits, betwix! 
= |. Cape Pylorus and Scylla, they were in greu 
danger of being carried upon that rock. Fron 


"Fence the proverb, {till applica to thoſe ay 
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$ in attempting to avoid one evil, fall into an- 
other, 
« Incidit in Scyllam, cupiens EEE 
Here another light-houſe is placed to warn 
© failors of their approach to Charybdis, as that 
other on Cape Pylorus is intended to give them 
© notice of Scylla ®.* _ 


* Brydone's Tour, vol. 1. p. 40. _ 
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Shall 3 mention A fact which, Gemnk to 
have eſcaped the obſervation of natural 


philoſophers, though every man is in a condi- 
tion to convince himſelf of its truth. The fact is 
that the reflected wind is more violent than the 


direct, and ſtill more ſo in proportion to the. 


nearneſs of the obſtacle by which it is reflected. 
I have often made the experiment by approach- 
ing a tower, of near a hundred feet high, and 
ſituated at the north of my garden at Montbard. 
When a ſtrong ſouth wind blows, we are vi- 
olently puſhed back, at the diſtance of thirty 


paces: After which, there is anf interval for 


five or ſix paces, where the violence of the re- 
flected wind ceaſes, and ſeems to be in equilibri- 
um with the direct. The nearer we approach, 


the ſtrength of the reflected wind augments, 
"=o 
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and PP us back with much greater force. 
than the direct wind puſhes us forward. The 
cauſe of this general effect, which may be per- 
ceived oppoſite to any high buildings, preci- 
pices, &c. it is not difficult to diſcover. The 
air in the direct wind acts only by its celerity 
and its common volume; but this volume or 
maſs is conſiderably augmented by the compreſ- 
ſion it receives from the obſtacle by which it is 
refleted ; and, as the quantity of every mo- 
tion conſiſts of the celerity multiplied by the 
volume, this quantity is much greater after be - 
ing compreſſed than before. It is a volume. of 
common air which acts in the firſt caſe, and 
a volume of air of double or triple tl the denſiry, 
which acts in the ſecond. 


ih 


ſs © 7 


Of the flate of the Air at the top of pigh aun. ; 


tains, 


IT has been * by a thouſand experi- 
ments, that the higher we riſe above the level 
of the ſea or of plains, the column of mercury. in 
the barometer ſinks the lower; and, conſequent- 


ly, that the weight of a column of air diminiſh- 
c in proportion to the elevation of the place; 


and as air is an elaſtic and compreſſible fluid, 
.H : Philoſophers + 
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| phil ener büre unanimouſly concluded ; 9 


theſe experiments, that the air is much more 
denſe and compreſſed in the plains, than on 


the tops of mountains. For example, if the 
barometer, which ſtands at 27 inches in the 
plain, falls, on the top of a mountain, to 18, a 


difference of one third 'of the whole weilhe of - 


the column of air, we ſay, that, the compreſſion 


of this element being always proportioned to 


the incumbent weight, the air at the top of the 


mountain is, of courſe, one third leſs denſe 
than that in the plain, becauſe it is compreſſed | 
by a weight one third leſs, But ſtrong reaſons 


concur in making me ſuſpect the truth of this 
concluſion, which has hitherto been regarded as 


natural, and perfectly legitimate. 
Let us, for a mbment, abſtract this compreſſi- 


bility ot the air, which ſeveral cauſes may aug - 
ment or diminiſh, deſtroy or compenſate : Let 


us ſuppoſe the air to be every where equally 
denſe; if its thickneſs exceeded not three 
leagues, it is certain, that, in mounting one 
league, the barometer, being loaded with one 
third-leſs weight, would deſcend from 27 to 10 
inches. Now the air though compreſſible, ap- 
pears to me to be equally denſe at all heights; 
and this opinion' I ſhall a 47 by the following 


facts and reaſonings. 
1. The winds are equally ſtrong, and equal- 


ly violent at the * ot the higheſt mountains 
as 


as in the loweſt valleys. Wich clan to this 
{& all obſervers are agreed. Now, if the den- 
ſity of the air were one third leſs, the action of 
; the wind would neceſſarily be one third weaker, 
and all the winds at the height of a league 


e W contradicted by uniform experience. 
2. Eagles, and ſeveral other birds, not only 


themſelves, in a fluid one third leſs denſe than 
notwithſtanding all their efforts, would not o- 
blige them to fink lower ? 

| reſpire as freely as in any other ſituation, and 
from the cold, which augments in proportion 
third leſs denſe at the tops of mountains, the 


reſpiration of man, and of birds which mount 
{til} higher, would not only be injured, but 


air pump when one fourth or one third of the 
| air contained in the receiver is exhauſted.”  ' 


hes the air, and as, in proportion to the eleva- 
tion of mountains, the cold inen zee does it 
not 


would be only zephirs, which is _ abſolutely 


fly to the topsof the higheſt mountains, but riſe 
to great heights above them. Now, I aſk if 
theſe animals could either fly, or even ſupport 
common air, and if the weight of their bodies, 

. All obſervers, who have climbed to the 


tops of the higheſt mountains, agree that they 


that the only inconveniency they feel ariſes 


to the clevariow | Now, if the air was one | 


ſtopped, as actually happens to animals in an 


4. As cold condenſes as much as heat rare- 


| 
| 
| 
| 
| 
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not. follow, that the degrees of conden faded 

of the air correſpond to the degrees of egld! 

This condenſation may equal, And eyen {urgag 
that of the air in . plains, where the heat e. 
ſcaping from the internal parts of the earth; Fl 

much greater than at the tops of mquntaing, 
which are the moſt advanced and coldeſt points 
on the ſurface of the globe. Hence. this can- 

denſation of the air by cold, in high reg jons of 
the atmoſphere, ſhould compenſate the diminu- 
tion of denſity produced by a decreaſe of the in- 
cumbent weight; and, of courſe, the air {hould 
be equally denſe on the cold ſummits of moun- 
tains as in the plains, I am even led. to think, 
that the air is more denſe on the tops of moun- 
tains, becauſe there the winds ſeem to be more 
violent, and the birds which ſoar above the 
higheſt ſummits appear to ſupport themſelves 
in the air with more eaſe in proportion to the 
height they riſe. _ 
I may, therefore, AE” that the fees air 
is nearly of equal denſity at all heights, and 
that the atmoſphere extends not ſo high as has 
been determined, by conſidering the air as an e- 
laſtic maſs compreſſed by an incumbent weight, 
Thus the total thickneſs of the atmoſphere may 


not exceed three leagues, inſtead of from fif- 
teen to twenty, as has been conjectured by 


hiloſo hers &. 8 
P Pp 5 The 


* Alhazen, from the 1 of the twilights, * 
: 5 : 8 i ; | 2 
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rue 6:6 firatum of the atmoſphere is filled 
i vapours exhaled from the ſurface of the 
1 globe, both by its own heat and that of the ſun. 


Wn this ſtratum, which extends to the height 
f the clouds, the heat ariſing from exhalations 
produces and ſupports a rarefaction that forms 
Jaa cquipoiſe to the ſuperior air; ſo that the 
lower ſtratum of the atmoſphere is not ſo denſe 
as it ought to be in proportion to the preſſure _ 
it receives. But, at the height where this 
rarefaction ceaſes, the air undergoes all that 
condenſation which is produced by the cold of 
this region, where the heat ariſing from the 
carth is much diminiſhed ; and this condenſa- 
tion appears to be even greater than that which 
might be produced, by the weight of the ſu- 
perior ſtrata, in the inferior regions, which 
are ſupported by rarefaction. This idea is 
ſrengthened by another Phae nomenon, 17 
EY | is 


the height of the 3 is 44331 1 Kepler, 
upon the ſame principle, makes it 41110 fathoms. | | 
M. de la Hire, when treating of the horizontal WA | 
of 32 minutes, fixes the mean VOY of the atmoſphere a$- 
34585 fathoms. | 
M. Mariotte, from his experiments on the compreſſibility of 
air, makes the height of the atmoſphere 30000 fathoms. 
However, comprehending under the atmoſphere that part 
of the air only in which refractions take place, M. Bouguer 
aſcertains the height not to be above 5158 fathoms, i. e two 
and a half or three leagues ; and I believe that this reſult-is 
more certain and better founded than any of the others. | 


% 
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is the ondellstbn and ſuſpenſion of 1 
clouds in that elevated region where they ar 
formed and ſupported.” Beyond this middle 
region, where the cold and condenſation com- 
mence, the vapours riſe, but ceaſe to be viſible 
except when a part of a cold ſtratum ſeems ty 
be puſhed back toward the ſurface of the 
earth, and when the heat eſcaping from tbe 
earth being for ſome time extinguiſtied by 
rains, the vapours then collect and thicken 2 
round us in the form of miſts and fogs, With- 
out theſe circumſtances, the vapours never be. 
come viſible till they arrive at that region 
where the cold condenſes them into clouds, 
and ſtops their further aſcenſion : Their gra. 
ty, which augments in proportion as they be- 
come more denſe, fixes them in an equipoil 
which they cannot ſurmount. We perceive in 
the clouds are generally higher in ſummer, and 
{till higher in warm climates, It is in this ſeaſon 
and in theſe climates that the ſtratum formed by 
evaporation from the earth riſes higheſt. On the 
contrary, in the frozen regions near the pole 
where the evaporation produced by the heat 
of the globe is much leſs, the ſtratum of denſe 
air ſeems to touch the ſurface, and there to re- 
tain the clouds, which never riſe higher, but 
ſurround theſe Ae regions with ee 
fogs. | 3:1; 70 Nell 
5 | 3 | a 
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2 | THERE : are certain climazes N particular 
7 ountries where the winds vary; regularly ; ; ſome 
| at the end of ſix months, others in a few weeks, 7 


at St Domingo, there are two different winds 


in from the ſea, comes from the caſt, and begins at 
10 0 clock before noon; the other, which is a land- 
wind, riſes, at 6 or.7 in the evening, and continues 
the whole night. M. Freſnaye writes me, that 
my information has not been exact. The two 
' regular winds,” he remarks, ' which blow at 


the one in the morning from the eaſt, and the 
' other in the evening from the weſt, which is 
* only the ſame wind returned. It 10 evidently 
* occalioned by the ſun ; for, every man perceives 
that, between one an two o'clock after noon, 
"a andlent guſt ariſes, When the ſün de- 
* clines, by rarefying the air on the weſt, it drives 
to the eaſt the clouds which the morning wind 
had confined toward the oppoſite quarter. 


Theſe 


5 f FA v ; | 
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others from morning to night, and from. night.to 
morning. In Vol. I. p. 388. 1 remarked, That, 


which riſe regularly every day; the one, which 


* gt Domingo, are both from the ſea, and blow, 
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a hecauſe it traverſes the eourſe of the river, 1s 


© abled to fall in the form of rain, as ſoon as their 
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© ' Theſe returned clouds, from April or May till 
toward autumn, produce in the diſtrict of Por. 
© au-Prince the regular rains which conſtantly 
© proceed from the eaſt. There is not a ſingle 
* inhabitant who does not prediQ the evening 
© rain between ſix and nine o'clock „when, accor- 
* ding to their mode of expreſſion, the broken 
* cloud has been ſent back. The weſt wind eon. 
© tinues not during the whole night. It Fall 
bis a oy toward the evening ; and, when it 
© ceaſes, the clouds puſhed from the eaſt are en- 


* weight exceeds that of an equal column of air. 
* The wind which prevails in the might! is a land- 
* wind, which proceeds neither from the eaſt 
nor the weſt, but follows the projections of 
© the coaſt. At Port-au-Prince, the ſouth wind, 


© intolerably cold during the months of January 
"man February *, | 


IV. 


o Note communicated to M. de Buffon' by M. Freſnape, 
ene of the counſellors of St Domingo, dated March 10. 1777 
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97 Zone. or 2 8 of Snow and bee 


| _— down om high m mountains, 


N lich n mountains, there aße winds produced 
by accidental cauſes, and particularly, by lavan- _ 
In the environs of the Alpine, glacieres, 


550 ſpecies of lavanges are diſtinguiſhable; 
ſome of them are called windy lavanges, becauſe 
they produce a great wind. They are formed 
when a new fall of ſnow has been put in motion, 
either from melting below by the interior heat 
of the earth, or by the agitation of the air. The 
ſnow then forms itſelf into balls, and in rolling 
accumulates, falls in vaſt maſſes into the valleys, 


and produces à great agitation in the air; 


becauſe the ſnow runs with rapidity, and in 
immenſe volumes, and the winds occaſioned by 
the motion of theſe maſles are ſo impetuous, that 
they overturn every thing, even the largeſt pines, 
| that oppoſe their paſſage. Theſe lavanges 
cover the whole territory over which they extend 
| with a very ſine ſnow ; and this powdered ſnow 
riſes in the air at the caprice of the winds, i. e. 
without any fixed direction, which is extremely 

dangerous 


ks ths no  ingle Engliſh ws expreſſive of this idea, 
and therefore retain the French term. | 
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dangerous to people in the fields; becauſe they 
know not to what ſide to run in order to proted 
themſelves; for, in a few ſeconds, they find 
themſelves ſurrounded, and often completh 
buried with the ſnow. —_ 

Another ſpecies of /avanges, Rill « more dangs 
rous than the firſt, is called by the country peo. 
ple Schlaglawen, i. e. daſhing or firiking lava. 
ges. They proceed not with ſuch rapidity a 


the firſt kind ; but they overturn every thing 
in their way, ad carry along with them 'great 


quantities of earth, ſtones, flints, and even en- 
tire trees; ſo that their paſſage from the moun-! 
tain to the valley is a vaſt track of deſtruction 
and ruin, As they proceed with leſs rapidity 
than the /avanges compoſed of pure ſnow, they 
are more eaſily avoided. Their approach is an- 
nounced at a diſtance ; for they ſhake the 
mountains and the valleys by their motion and 
weight, and produce a noiſe equal. to that of 
thunder. 

Theſe tremendous effects may proceed from 
very ſlight cauſes: A ſmall quantity of ſnow 
falling from a tree or a rock, the ſound of bells, 


or the ſhock of a cannon or muſket, provided 


they detach ſome portions of ſnow from the 
ſummit, which form into balls, and increaſe in 
magnitude as they deſcend, will accumulate in- 


to a maſs as large as a ſmall. mountain before 


oy arrive at the valley. 
The 


827 


A „ 


3 Abbie of countries 5 to lavan- 
ges have invented ſeveral precautions to prevent 
their deſtructive effects. They place their build- 
| ings oppoſite to ſmall. eminenees, which may 
break the force of the lavanges. They likewiſe 
make plantations of wood before their habita- 
tions. At Mount St Godard, there is a foreſt 
in a triangular form, the acute angle of which 
is directed towards the mountain, and ſeems to 
have been planted with a view to turn off the 
lavanges from the village of Urſeren and the 
buildings ſituated at the foot of the mountain; 
and every perſon is forbid, under the ſevereſt 
penalties, to injure the foreſt, which may be re- 
garded as the ſafeguard of the village. With 
the ſame intention there are, in many places, 
walls erected with their acute angles turned to- 
ward the mountain. A wall of this kind may 
be ſeen at Davis, in the country of the Griſons, 
as alſo near the baths of Leuk or Louache in Va- 
lais. In the ſame country of the Griſons, and o— 
ther places, there are, in the paſſages through 
the mountains, vaults at convenient diſtances, 
cut out of the dock on the ſide of the high-way, 
which ſerve paſſengers as places of refuge a- 
gainſt the lavanges “. 
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* Hiſt. Nat, Helvetique, par Scheuchzer, tom. 1. p. 155. 
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ADDITIONS to the Article, Of Irizula 
Winds, Water-ſpouts, &c. Vol. I. p. 386. 
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I Of theVnulence of the South Winds in 4 North 


44 - ern Countries, 
4 


Tr: Ruſſian voyagers have remarked, that, 
in the entry to the territory of Milim, 
there is, on the left of the river Lena, a great 
plain entirely covered with overturned trees, 
and that all theſe trees lie in a direction from 
ſouth to north for an extent of ſeveral leagues; 
ſo that the whole diſtrict, formerly covered with 
trees, is now ſtrewed with dead trunks in the 
above direction from ſouth to north. This ef- 
fect of the ſouth winds has likewiſe been ob- 
ſerved in other northern regions. 

In Greenland, and particularly in the autumn, 
the winds are fo impetuous, that the houſes are 
often ſhaken to pieces, and the boats and tents 

carried up into the air. The Greenlanders even 
aſſure us, that, when they go out to ſecure 
their boats, they are obliged to creep on their 

| bellies, 


3 1 ; — ap 36> yrs 2 I n + 2 
2 "4 33 — — l 1 n N "alles. eatery wats © 28 non 5 v 8 + K 3 . 
TVT . ee Boards e N See - 
— . : * Dar 4 greed A k = G 7 . LESS III IC CRT 1s RE 
Dar 1 as” fie go - . 5 —— = ** . $2454 


0 
* 
12 
2 
4 1 
3 
„ LR 
. +56 þ 
. 
ain 
} EN. 
TI 3ISSEY 
85 0 ; 
r 
Wh an 45 * 
(BY 1% 
$4 3 4 
7 49 
r a 
3 
* 7 1 * 
1 * R 
$4 
A. 4 
7. 
Ws 
$8.71 
i + 8 
ay = 7 
N 
F. 
i 
Rig 
4 25 
3 
{it 
7 1 . . 
i 
. 
. I 
Uu 2 
9 . 
199 
we” My "1% 
> Sn 
. 
17 14 
1 8 
1 
"34s; 
— 72 
41 tf v 
4 I 
Wan 
8 2 
ks Be 
. 
19 3 þ * 
52 4s 
F bf 4 
l ; " 
en 
32 2 1 
. * 
by l WHY 4 : 
mM 30 p 
18 
3 8 0 
EE 
$I 1h 
4% 17 
. 
e 
i WL #l 
fl e. 
ns . 
17 b . 
gs 
1 
C Pics * N 
1 


i 
{ 
1 
Py 2 
1-2 ROY 
715 
9 * 
1 0 
{ 655 255 F 
. 
* 
13 
py 5 
i 
1923 
1 * 
a 
1 
\ 


or IRREGULAR WINDS, &. 129 


bellies, leſt they ſhould become the ſport of the 
winds, The moſt violent tempeſts come from 
the ſouth, turn to the north, and then terminate 
in a calm. It is on theſe occaſions that the ice 
in the bays is raiſed from its bed, and diſperſed 
in mal portions over the ocean *, 


II. 
f Water- Spau: . 


M. de la Nux, whom I have often quoted, 
and who lived forty years in the iſle of Bour- 
bon, has had an opportunity of ſeeing a great 
number of water- ſpouts, and he has commu- 
nicated to me his obſervations, of which the 
following is an abridgement. | 

The water- ſpouts obſerved by M. de la Nux 
| were formed, 1. In calm days, and in thoſe in- 

tervals when the wind paſſes from the ſouth to 
the north; though he ſaw one, which was form- 
ed previous to this paſſage of the wind from one 
quarter to another, and even in the current of a 
north wind, i. e. a pretty long time before this 
wind had ceaſed : The cloud from which. this . 
water- ſpout depended, and to which it was at- 
tached, was ſtill violently driven to the ſouth. 
The ſun, at the ſame time, was ſeen behind the 
Vox, IX. i cloud 


* Hiſt, gen. des Voyages, tom. 18. p. 22. 
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day i in detached clouds, apparently very thick 
"much longer than broad, and well defined be 


more or leſs extenſive. 


which is narrow and pointed at the bottom, h 
the centre of this cone, and'through'its*whol 


two ſides of which were vey Waere eſpecialy 
on their firſt appearance. i ©? 


point in the iſle of Bourbon elevated 150 fi · 


ddoud to the ſouth. It happened ow the 6th i 
of January, about eleven o'clock before noon, 
2. Theſe water- ſpouts are formed during th 


low in the direction of the horizon: The undy 
part of theſe clouds is always very black. 

3. All theſe water- ſpouts at firſt appear unde 
the form of inverted- cones, whoſe baſes at 


4. Several of thoſe water-ſpouts that appear 
under the figure of inverted cones, are ſome 
times attäched to the ſame cloud; ſome an 
never entirely completed; ſome are diflips 
ted at a ſmall diſtance from the cloud; and o 
thers deſcend apparently very near to the ſurface 
of the ſea, under the form of a long flat cone 


length, there is a whitiſh tranſparent canal; + 
bout one third of the diameter of the cone, the 


"Theſe water-ſpouts were obſerved from 1 


thoms above the level of the ſca, and they were 
generally three, four, or five leagues! from the 
place of obſervation, Which Was the EY 
N.. nie l Nuri au., eit 510) Ae 
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The following is a more e N 
W.f theſe water-ſpouts. 

When the end of the ſhaft, or top of the 
oe, which is then very ſharp ootuteth has de- 
aged about a fourth of the diſtance of the 
oud from the ſea, we begin to perceive on its 
urface, which is commonly calm and of a tranſ- | 
arent whiteneſs, a {mall black circle, which is 
Produced by the agitation and whirling of ene: 
ater : In proportion as the point of this ſhaft 
leſcends, the water boils ; this boiling increaſes 
in proportion as the point approaches toward 
he ſurface, and the water of the ſea riſes in ſuc- 
ceſſive whirlings to a greater or ſmaller height, 
which, in the largeſt water ſpouts, is about 


bove this whirling, the ſize of which is propor- 
tioned to that of the water-ſpout which'pats it 
in motion. The end of the ſhaft ſeems not to 
touch the ſurface of the ſea, otherwiſe than by 
joining itſelf to - the bolings or een ien 


ally riſes to meet it. 

We ſometimes ſee larger ba ſmaller cones of 
ivater-ſpouts proceeding from the ſame cloud; 
me of them have the appearance of threads, 


and others are much larger. We often ſee ten 
or a dozen of ſmall but complete water-ſpouts 
iſuing from the ſame cloud, moſt of which are 
liſſipated near their exit, and viſibly aſcend to 
the cloud, In this laſt caſe, the ſhaft ſuddenly 
— EE. {wells 


twenty-feet. The end of the ſhaft is always EE 


732: OF IRREGULAR WINDS, & 


ſwells as far as the inferior extremity, and; ap- 
Pears like a cylinder ſuſpended from the cloud, 
torn in pieces below, and of a ſmall extent.” 
The water-fpouts with broad baſes gradually 
enlarge through their whole extent, and like- 
wile in the under end, which [vis to recede 


from the ſea and to approach the cloud. The 


agitation and whirling they produce in the wa- 
ter gradually diminiſhes, and the'under part of 
the ſhaft ſoon enlarges and aſſumes nearly a cy- 
lindrical form. It is in this ſtate that tlie two 


ſides of the canal widen ; and we then ſee the 


water ruſhing with rapidity, and in à ſpiral 
form, into the cloud. Laſtly, the appearance 
of che water- ſpout terminates by the ſuegeflire 
ſhortening of this fpecies of cyliade.. 

The largeſt water-ſpouts' remain longeſt with- 
out difſipating; wad Te of them - pang more 
than half an hour. 3 
2A torrent of rain. orieviithe uſhe bit on the 
ſame part of the choud from which the water- 
ſpouts iſſue, and ſome of them not unfrequent- 
ty ſtill adhere tothe cloud; theſe torrents of 
rain offen conceal er- pads before they are 
diſſipated. I perceived diſtinAly, M M. de la Nus 
remarks, on the 26th of October 1755, à wa- 
ter-ſpont in the middle of one of theſe torrents, 
which became ſo great that it 'was an, _— 


ed from my view. 


The. wind, 'or the agitation of the Air | belov 
4 the 


— 
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* cloud, breaks nenher the large nor the ſmall 
water - ſpouts; for this impulſion only declines 
them from the perpendicular. The ſmalleſt 
kinds form very remarkable curves, and even ſi- 
nuoſtties. The extremity which terminates in 
the ſea is often far removed from the direction 
of the other which is attached to the cloud. 

We never,ſee new water-ſpouts formed after 
rain has fallen from the clouds which n e | 
them, 

© On the 14th day of Jane 1756, about four 

* oclock afternoon, J was,' fays M. de la Nux; 
* on the margin of the ſea, and above its level 
* twenty or twenty-five feet. I ſaw twelve or 
' fourteen water-ſpouts iſſue from the ſame 
cloud. Three of them only were conſiderable, 
'and particularly the laſt. The canal in the 
middle of the cylinder was ſo tranſparent, that, 
' as the ſun ſhone, I ſaw the clouds behind it. 
The cloud which produced ſo many water- 
outs extended nearly from ſouth-eaſt to 
f ſouth-weſt; and the large water- ſpout under 

conſideration appeared in the ſouth- ſouth- weſt 

from my ſtation. The ſun was very low; for 
the days were then about the ſhorteſt. I faw no 
rain proceed from the cloud: Its height ſeem- 
ech to be from five to fix hundred fathoms. 
The more the ſky is obſcured with clouds, 
water-ſpouts, and the phaenomena which ac- 
opany tho m, are the more eaſily obſer ved. 


13 M. 
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M. de la Nux thinks, and perhaps with rea- 


ſon, that water- ſpouts are nothing but viſcous 
portions of a cloud driven off by different whirl. 


winds, i. e. by the whirlings of the ſuperior air 
linking into the maſs of vapours of which the 
whole cloud is compoſed. 

What ſeems to prove that theſe water- lone 
are compoſed of viſcous parts, is the tenaciouſ- 
neſs of their coheſion ; for they make inflexions 
and curvatures in every direction, without 
breaking: If the matter of water-ſpouts was not 
viſcous, how can we conceive that they ſhould, 


without breaking, bend and obey the motion of 


the winds? If all the parts did not firmly ad- 


here, the wind would diſſipate them, or, at 
leaſt, make them change their form. But, as 
the form, both of the large and ſmall water- 


ſpouts, is uniformly the ſame, this is almoſt a 


certain indication of the viſcous tenacity of the 
matter of which they are complfed.. 


Thus the baſis of the matter of, water-ſpouts 
is a viſcous ſubſtance contained in the clouds, 
and every water-ſpout is formed by a whirlwind 
of air preſſing through the maſs of vapours, and, 
by blowing up the inferior part of the cloud, 
pierces it, and deſcends with its covering of vil- 
cous matter. And, as complete water- ſpouts 
deſcend from the cloud to the ſurface of the ſea, 
the water muſt boil and whirl at the place to 


which the end of the warter-ſpour is directed 
becauſe 
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becauſe the air blows from the extremity of the 
water- ſpout like the tube of a pair of bellows. 
The effects of this blowing upon the ſea will 
augment, in proportion as the cylinder approach- 
es the ſurface of the water; and, when the o- 
rifice of the tube enlarges, a greater quantity of 
air is permitted to eſcape, and the agitation of 
the water is, of courſe, increaſed. 

It has been imagined, that water-ſpouts car- 
ried off and contained great quantities of ſea- 
water: The rains, or rather the ſpray, which 


often fall in the neighbourhood of water-ipouts, 


have ſtrengthened this prejudice. The canal 


| in the middle of every ſpecies of water-ſpout is 
always tranſparent, on whatever fide it is vie w- 
ed. If the water of the ſea ſeems to riſe, it is 


not in this canal, but only on its ſides. Almoſt 
every water-ſpout ſuffers infections, and often 
in oppoſite directions, in the form of an S, the 


one end of which is in the cloud, and the other 


in the ſea. Hence theſe water- ſpouts of which 
we have been treating, cannot contain water 
either to be poured into the ſea, or raiſed to the 
cloud. Of courſe, they can be attended with 
no danger, except what proceeds from the im- 
petuoſity of the air which eſcapes from their in- 


ferior orifice; for we are aſſured by every per- 


lon who has had an opportunity of obſerving 
theſe water- ſpouts, that they are ſolely compo- 
ed of air confined in a viſcous cloud, and de- 

termined 
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tion of the ſun. They are ſometimes, 
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termined by its whirling to the ſurface, of boy 


ſea. 

M. de Ja Nux has ſeen water ſpouts afoath 
the iſle of Bourbon in the months of January, 
May, June, and October, i. e. in all ſeaſons of 


the year. He has ſeen them i in calm weather, and 
during the higheſt winds. Theſe phaenomena, 


however, may be ſaid to be rare, and ſeldom 


appear but upon the ſea ; becauſe the viſcoſity 
of the clouds can only proceed from the bitumi- 
nous and greaſy particles raiſed, by the heat of 
the ſun and the winds, from the waters of the 


ſea, and collected in the clouds near its ſurface. 
It is for this reaſon that water- ſpouts ſeldom ap- 
per on land, where there is not, as on the ſut- 
face of the ſea, a ſufficient quantity of bitumi- 
nous and oily particles to be exhaled h the ac- 
however, 
obſerved oa land, and even at great diſtances 
from the ſea; this effect may be produced, when 
viſcous clouds have been rapidly driven by a 
violent wind from the ſea toward the land. M. 
Grignon, in the month of June 1768, ſaw a 
well formed water-ſpout in Lorrain near Vau— 
villier, among the hills which are a continuation 
of the Voſges. It was about fifty fathoms high. 
Its form was that of a column, and it commu- 
nicated with a large thick cloud. It was impell- 
ed by one or ſeveral winds, which made the wa- 


ter- ſpout turn rapidly; and it produced lightning 
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and hana This water-ſpout continued ſeven 
or eight minutes only, and broke upon the baſe 
of the hill, which is from five to "OS, ne 
feet high “. : | 
Water-ſpouts have been mecitivacd by ſeveral 
voyagers ; but no man has examined them with _ 
ſuch accuracy as M, de la Nux. , For example, 
theſe voyagers tell us, that, when water-ſpouts 
are forming, a black ſmoke riſes on the ſurface-of 
the ſea : This appearance, we are certain, is de- 
ceitful, and proceeds ſolely from the ſituation 
of the obſerver. If he is placed on a ſituation ſo 


elevated that the diſtance of the whirling exci- 
| ted in the water by the ſpout, exceeds not his 


ſenſible horizon, he will ſee nothing but the 
water riſing and falling back in rains, without 
any mixture of ſmoke, This fact is apparent 
when the ſun ſhines on the place where the 
phaenomendn happens. 

Theſe water-ſpouts have nothing in common 
with thoſe agitations and ſmoke ſometimes pro- 
duced by ſubmarine fires, and of which we have 
formerly treated. Water-ſpouts neither contain 
nor excite any ſmoke. They are every where 
rare: They are moſt frequent in the ſeas of warm 
climates, and where, at the fame time, calms 
are common, and the winds are moſt inconſtant. 
They are likewiſe more frequent, perhaps, near 
iſlands and coaſts than in the open ſea. 

wy 11 £0 HDD 


Note communicated by M. Grignon | to N. de i 
Aug 6. 1777. | 
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ADDITIONS to the article, Of Earth. 
quakes and Volcano s, Vol. I. p. 382. 


I. 


Of Earthquakes. 


DE ARTHQUAKES are produced by two 
E. cauſes: The firſt is the ſudden ſinking, 


of cavities in the bowels of the earth ; and the 


ſecond, which is ftill more frequent a more 
violent than the firſt, is the action of ſubterra- 
neous fires. X 
When a cavern ſinks in the middle of a con- 
tinent, it produces a commotion which extends 
to a greater or ſmaller diſtance, in proportion to 
the quantity of motion excited by the fall of this 
maſs of earth; and, if this maſs is inconſidera- 


ble, or falls from no great height, it will not 


produce a ſuecuſſion ſo violent as to be perceived 
at a great diſtance; the effect is limited to the 
neighbourhood of the ſunk cavern; and if the 
movement is propagated to greater diſtances, 
it is only by ſlight tremblings or vibrations. 


1 * 
bs 2 
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As moſt of the primitive mountains reſt upon 


caverns, becauſe, at the moment of their con- 
{olidation, theſe eminences were blown up by 


the action of the internal fare, ſinkings in the 


mountains have happened, and ſtill happen, 
whenever the vaults of the caverns are under- 
mined by water, or ſhaken by any convul- 
ſon, An entire portion of a mountain ſome- 
times finks perpendicularly, but oftener inclines, 
and not unfrequently reverſes, Of this we have 
ſtriking examples in ſeveral: of the Pyrennees, 
where the ſtrata, formerly horizontal, are often 


inclined more than forty-five degrees; which 


ſhows, that the entire maſs of each portion of 
the mountain, whoſe ſtrata were parallel to each 


other, has inclined by the lump, and, in the 


moment of its ſinking, reſted upon a baſe in- 
clined to the horizon forty-five degrees. This 
is the moſt general cauſe of the inclination. of 
ſtrata in mountains, For the ſame reaſon, we 
often find, between the adjacent eminences, 
ſtrata which deſcend from the firſt and riſe to 
the ſecond, after having traverſed the valley. 
Theſe ſtrata are horizontal, and are bedded at 
the ſame height in the two oppolite hills, be- 
tween which the cavern had fallen in. The 
earth ſinks down, and the valley is formed, 


without producing any other derangement: than 


2 greater or ſmaller inclination of the ſtrata, ac- 


cording | 


A 
- 
2 
j FY 
I 
2 
% 
1 
75 
0 
” 9 
i) 
* 


4 110 

155 

4 

7 

3 

3 

1 

1138 
8 ; ; 4 

_ >. 

WS * 

WH 
Mo 
- 1 

© 

- ns 

&y 

"544 

- 

- 
1 
= 
q NI * 

„ 

3 

*%; 

2 

7; 

9 N 
IVY . 
8 

WM 

. 

= 

- 3X8 

+ "> 

= - 

- 

24 * 

:8 
_ - 
*: x8 
, 

its + 

8 

- 

+ 2 

- £8 , 

3 
=» 
= 

* 

1 5 

_— . 

5 
=. 
- = 
ny * 
5 
bi 
Fi 
| 5 
; + 
5 
+0 
R 27 
* x 
3 5B 
# \ 
* 4 
po 
$4 
©$. 
« 
ET WY 
Fe} 
bt {4 
1-8 
40 
* 
WH. 
F er”: 
5 
* 
3 
Job 
= 

1 

IIS 
F FP is 
1 
1 

11 

1 
p 1 
5 
* 
of 1. BY 
L 74 
F 1 
. 

8 
1 

8 

8 

3 
* , * 

N 


ey * 
N 3+ 2 
- * * * 
— 9 e 
nr 
— < 


140 OF EARTHQUAKES. 


— 


cording to the depth of the valley, or the decl. 
vity of the two oppoſite hills. 1 

This is the only ſenſible effect of the Ginking 
of caverns in mountains and other parts of con- 
tinents. But, whenever this effect happens in 
the bottom of the ſea, where ſinkings muſt be more 
frequent than on the land, becauſe the water per- 
petually undermines the vaults in every place 
where they ſupport the bottom of the ocean, 
theſe ſinkings not only derange and incline the 
ſtrata, but ſenſibly lower the level of the fea, 


From the firſt occupation of the waters, their 
level has been depreſſed two thouſand fathoms 
by theſe ſinkings; and, as all the ſubmarine ca. 
verns have not yet fallen in, it is more than pro- 


bable, that the baſin of the ſea, by growing 
more and more deep, will leſſen its ſurface, 
and, of courſe, that the extent. of all the conti - 
nents will always continue to augment by the 
retreat and ſinking of the waters. 

A ſecond and more powerful cauſe than the | 


firſt concurs in producing the ſame effect. This 


cauſe is the rupture and finking of caverns by 


the action of ſubmarine fires. It is certain, 


that no motion or ſinking in the bottom of the 
ſea can happen without diminiſhing its ſurface; 
And, if we conſider the general effects of ſuh- 
terraneous fires, we will perceive that, as long 
as there is fire, the commotions of the earth will 
not be confined to fimple tremblings; for the 
efforts of fire raiſe and open the ſea and the land 

„ | by 


AND VOLCANO‚Ss. on 


by violent and reiterated: nes which not 
only overturn and deſtroy the adjacent lands, 
but ſhake thoſe that are diſtant, and ravage or 
derange every 1 in ebe raute of their dires 
tion, ? ft] 

The carttuquakay debated 1 by eee 
fires generally precede eruptions. of volcano's, 
and ſometimes ceaſe the moment the fire opens 
2 paſſage through the earth, and carries its flames 
into the air. Theſe dreadful earthquakes fome- 
times continue during thewhole time of eruptions, 
Theſe two effects are intimately connected. 
There is never a great eruption of 'a volcano. 
without being preceded, or at leaſt aceompa- 
nied, with an earthquake. But we often feel 
very violent ſuccuſſions of the earth without a 
ny eruption of fire. Thoſe movements in which 
fire has no part, proceed not only from the firſt 
cauſe, the falling in of caverns, but likewiſe 
from the action of ſubterraneous winds and 174 
ſtorms. There are many examples of lands rai- 
ſed or ſunk by the force of theſe internal winds. 
Sir William Hamilton, a man as reſpectable for 
his private character, as admirable for the extent 
of his knowledge and reſearches on this ſubject, 
told me that he had ſeen between Trente and Ve- 
rona, near the village of Roveredo, ſeveral little 
hills compoſed of large maſſes of calcarious ſtones, 
which had evidently been raiſed by different ex- 
ploſions of ſubterraneous winds, There is no 

| | indication 
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ion of the action of fire upon any of theſe 

rocks or their fragments. The whole country, 
on both ſides of the highway, for an extent of 
near a league, has, from place to place, been 
overturned by the prodigious efforts of ſubrer- | 
raneous winds :: The inhabitants ſay that it hap- 


pened ee and \ was 2 effect of an earth: 
quake. 


But the force of the whe; Auen ith 


appears not to be a cauſe ſufficient to produce 
ſuch great effects; and, though there be no 
marks of fire in theſe little hills raiſed by the 
commotion of the earth, I am perſuaded that 
they have been elevated by electrical exploſions 


of ſubterraneous thunder, and that the internal 


winds have contributed to this effect ſolely by 


* 


producing electrical ſtorms in the cavities of the 
earth. Hence all convulſive movements of the 


earth may be referred to three cauſes: The fir 


and moſt ſimple is the ſinking of caverns; the 
ſecond, ſtorms and ſubterraneous thunder; and 


the third, the action of fire kindled in the inte- 
rior parts of the globe. It is eaſy to aſeribe 


to one or other of theſe three cauſes all the 


phaenomena which accompany or lucceed earth- 
| nes. 2 


Commotions of the earth Gihericmes give riſe 
to eminences; but they more frequently produce 


gulfs. On the 15th day of October 1773, 4 


Sulf opened in the territory of Induno, in the 
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State of! Modena, the cavity of which was 
more than four hundred fathoms wide by two 
hundred deep *. In 1726, a mountain of a 
conſiderable height, ſituated in the northern part, 


quake, and a very deep lake aſſumed its place. 
The ſame night, about a league and a half 
diſtant, an ancient lake, the depth of which was 
unknown, was entirely dried up, and its bottom 
raiſed in ſuch a manner as to form a pretty high 
hill, which ſtill exiſts T. In the ſeas in the 
neighbourhood” of New Britain, M. Bougain- 


ville remarks, earthquakes have terrible effects 


on navigation. On the 17th of June, the 12th 
and 27th of July 1768, there were three earth- 
quakes at Boero, and on the 22d of the ſame 
nonth, one at new Brittany. Theſe earthquakes 
ſometimes annihilate iſlands and known ſand- 
| banks, and ſometimes ereate them f. 
| There are earthquakes which extend to great 
| Wl diltances ; but they are always longer than broad. 


Canada in the year 1663. It extended more 


in 


— 


_ * Journ. hiſt, et genie Dec. 10. 197 3. art. Milan. 
+ Melanges interaſſans, tom. 1. p. 159. 


Voyage autour du Monde, tom. 2. p. 278. 


of Iceland, was ſunk in one night by an earth- 8 
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One of hi moſt” conſiderable was that felt i in | 


than two hundred Ne in length and one 
hundred in breadth, i. e. more than twenty 


thouſand ſuperficial gd The effects of the 
alt earthquake in Portugal, which happened 


in our own time, were felt ſtill farther. M. le Che 


valier de Saint-Sauveur, King's commandant 
at Merucis, informed M. de Genſanne, that, 
when walking on the left margin of Jouatie 
in Languedoc, the ſky ſuddenly became ven 
dark, and that, in a moment after, he perceiyed, 
at the foot of the hill which is ſituated tothe 
right of that river, a terrible bright globe of fire: 
Immediately there aroſe from the bowels of 
the earth a conſiderable maſs of rocks, and the 
whole chain of mountains ſplit from 'Merucz 
to Florac, an extent of near ſix Jeagues. Thi 
rent, in ſome places, is more than two feet wide, 
and has partly fallen in *.. There are other 
earthquakes which produce little or no comtno- 
tion. Kolbe relates, that, on the 24th of 
September 1707, from eight to ten o'clock be- 
fore noon, the ſea roſe upon the land at the 
Cape of Good Hope and deſcended ſeven times 
ſucceſſively, and with ſuch rapidity, that, from 
one moment to another, the place was e 
Iy covered and left by the waters T. 

With regard to the effects of tha 
the falling « of mountains, and the ſinking of ca- 
verns, I ſhall juhjoin a few facts, in are 


HFiſt. Nat. de Tage par M. de Genſunne, us tor 


1. p. 231. 
85 BT du Cap de e ede tom. 2. * bel 


ſtances, is related in the memoirs of M. de la 
Condamine and Bouguer. Similar fallings 


and ſinkings often happen in the ſouthern 


iſlands of India, At Gamma- canore, where 
e Dutch have a ſettlement, a high mountain 
Wh if! ſuddenly in the year 1673, when the 
weather was fine : It was followed by an earth- 
W cike, which overturned the neighbouring vil- 


ages, and deſtroyed ſeveral thouſands of per- 


bas r. On the 11th of Auguſt 1772, in the 
11nd of Java and province of Cheribou, one of 
» WM the richeft ſettlements of the Dutch, a mountain, 
of about three leagues in circumference, ſud- 


enty ſunk, and roſe andꝰ ſunk alternately like 
waves in a ſtormy ocean: It at the ſame 


time threw out many globes of fire, which 
vere {een at a great diſtance, and gave a. light 
a brilliant as that of day: All the plantations, 
together with about two thouſand one hundred 


ters, were entirely ſwallowed up . We might 
cite many other examples of the ſinking of 
VOL, I . | lands. 
* Hiſt. Nat. de W par e ; Fournal Etran- 


fr, Aoit 1755. T 
f Hiſt. gen. de Voyage, tom. 17. p. 54. 


| dee n de France, 21. Maii 1775 arte d. la Haie. 
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doth recent and well atteſted. In Norway, a 
whole promontory called Hammergſielde, ſud- 
denly fell *. A very high mountain, near that 
of Chimborago, one of the higheſt of the Cor- 
deliers in the provinee of Quito, tumbled down 
in a moment. This fact, with all its cireum- 


and forty inhabitants, without reckoning ſtran- 
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lands and ſwallowing of mountains by the "RR 
ture of caverns, and the ſuceuſſions occaliongd 
by earthquakes and the action of volcanoe; 
But we have ſaid enough to eſtabliſh the 
general concluſions we have drawn n 
fads already related. 


II. 
K Of Va/cino's, 


THE ancients have left us tome x notices con- 
cerning the volcano's which were known to 
them, and particularly thoſe of #tna and Ve- 

- ſuvius. Several learned and curious obſerver 
have in our days examined more minutely 
the form and effects of theſe volcano's. On 


{ 
comparing their deſcriptions. the firſt obſern- | 
tion that preſents itſelf, is the folly of tranſinit: 
ting to poſterity the exact topography of thelﬀſ * 

burning mountains. Their form may be ſaid - 
to change daily; their ſurface riſes or ſinks in g 
various places; every eruption produces neV ; 
gulfs or new eminences : To attempt to de- k 
ſcribe all theſe changes, is to follow and pailt 7 
the ſucceſſive ruins of a burning edifice. Thai ! 
Veſuvius of Pliny, and the Etna of Empedocley fo 
preſent very different aſpects from thoſe which 1 
have been ſo ably delineated by Sir Willian "q 


Hamilton and Mr Brydone ; and, in a few! 
bes 


zes, theſe recent deſcriptions will no longer re- 
ſemble their objects. Next to the ſurface of 


the ocean, nothing on this globe is ſo fluctua- 


ting and inconſtant as the ſurface of volcanic 
mountains: But even from this inconſtancy, 
and from the variation of form and inove+ 


ments, ſome general concluſions may be drawn, 


by bringing particular W under one 


point of view. 
II. 


Y the Change which have pappenes in 2 


cano J. 


THE baſe of Etna is about ſixty 3 in 


circumference, and its perpendicular height a- 


bout two thouſand fathoms above the level of 


the Mediterranean ſea, We may, therefore, 


. regard this enormous mountain as an obtuſe 


cone, the ſuperficies of which is not leſs than 
three hundred ſquare leagues, This conical 
ſurface is divided into four zones, ſituated con- 


centrically above each other. The firſt is the 


largeſt, and, by a gradual aſcent, extends above 
ſix leagues from the moſt diſtant point at the 
foot of the mountain. This zone of ſix leagues 
broad is almoſt totally peopled and cultivated, 


The city of Catania and ſeveral villages are fitu- 


ated in this firſt zone, the ſurface of which 


EO _ exceeds | 
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exceeds two hundred and twenty ſquare 
leagues. The baſis of this vaſt territory confiſts 
of various ſtrata of ancient and modern-lavas, 


that have run from different parts of the moun- 


tain, from which exploſions of ſubterranequy 


fires have iſſued. The ſurface of chis Jaya, 


mixed with aſhes thrown out from different 
eraters, is converted into a fine ſoil, which is now 
ſown with grain and planted with vines, except 
in a few places where the lava is too recent, 
and ſtill remains uncovered with earth, A- 
bout the top of the zone, ve ſtill ſee ſeveral cra- 
ters, more or lets large and deep, from "which 
the materials iſſued that have formed the up- 
per ſtratum or ſoil. | 7 

The ſecond zone commences at the termina- 
tion of theſe {1x leagues. This ſecond zone is 
an aſcent of about two leagues: broad. Its de- 
elivity is every where more rapid than that oſ 
the ſirſt zone; and this rapidity augments in 
proportion as you approach toward the ſum- 
mit. The ſurface of this ſecond zone is about 
forty or forty- ive ſquare leagues : Its whole 
extent is covered with maguiſicent foreſts, and 
form a fine belt of verdure to the White and 
hoary head of this venerable mountain, The 
ſoil of ' theſe fine. foreſts is nothing but lava and 


aſhes converted hy the operation of time inta 


excellent earth. What ! is ſtill more remarkable, 


the ſu face of this zone 1s 0 unequal, that it e. 


* © 


— 


* 
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very where preſents hills; or rather mountains; 
all of which have been produced by different 
eruptions from the ſummit of Etna, and-other 
craters below the ſummit, ſeveral of Which 
have formerly acted in this vo ZOnes now 
converted into-foreſts. i 6»: 183 

Before arriving at the ſummits td airs 


having paſſed thele fine foreſts we traverſe 4 
third Zone; which gives birth to ſmall' vegetables 


only. In winter, this region is covered with 
ſnow, which melts in ſummer; We afterwards 
meet with a line of permanent ſnow; which 
marks the eommencenient of the fourth zone; 
and extends to the top of the mountain. Theſe 
inows and ice otcupy about two leagues frotit 
the region of ſmall vegetables to the ſum wit, 
which is likewiſe covered with ſhow "and ice; 
Its figure is an exact cone; and it contains 
the gteat crater of the volcano; from which are 
continually diſcharged ' iminenſe volumes of 


| ſnoke. The internal figure of the crater is 


that of an inverted cone, It is compofed oi no- 


thing but aſhes and other burrit matters throw 
out by the mouth of the crater, which is in tue 


centre of the volcano. The external ſurfacè of 
the ſummit is very rough.” The ſnow is cover= 
ed with aſhes, and 'the cold is very piercing: 
Oa the north ſide of this region of ſnow, there 
are ſeveral ſmall lakes which never freeze: 
ln general, the ſur face of this laſt zone is pretty 
MS equal 
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equal, and obſerves the ſame declivity, except in 

2 few places; and it is below this region only 
where we meet with a great number of ines 
qualities, eminences, and hollows. produced by 
eruptions, and where we ſee hills and moun- 
tains more or. Jeſs recently formed, and com- 
Poſed of burat matters rejected oy theſe al. 
ferent mouths or craters, 

In 1770, according. to Mr Brydone, chai 
ter on the top of Etna was more than a league 
in circumference ; and very different dimenſions 

have been aſcribed to it both by ancient and mo- 
dern authors. All theſe authors, however, 
were right; for the dimenſions of this mouth of 
fire have undergone many alterations. All 
we can infer from the various deſcriptions that 
have been given of it, is, that the crater with its 

| margins have been four times overturned within 
theſe ſix or ſeven hundred years. The mate- 
rials of which it is compoſed fall back into the 
bowels of the mountain, are again rejected by 
freſh eruptions, and form a new crater, which 
augments and riſes by degrees, till it again fall 
back into the great gulf of the volcano, 

The top of the mountata is not. the. only 
place from which the ſubterraneous fire has been 
diſcharged. Through the whole territory which 
forms the ſides and ridge of Etna, and at great 
diſtances from the e there are many 

craters 


* e — 9 


craters which give ** to the fire, and which 


are ſurrounded with broken rocks that had been 
diſcharged by different eruptions. We maß 
even reckon ſeveral hills formed hy the erup- 


tions of theſe ſmall volcano's which ſurround 
the great one. Each of theſe hills has a crater 
at its top, in the centre of which is a deep 


mouth or gulf, Every eruption of tna has 


produced a new mountain; and, perhaps, Mr 


Brydone remarks, their number would determine 


better than any other method, that 5 the e 
tions of this famous voleano. 

The city of Catania, which is ſituated at the 
905 of Mount Etna, has often been laid in ruins 
by the lavas which iſſued from theſe new mouns 
tains during the time of their formation In 


aſcending from Catania to Nicoloſi, we traverſe 
twelve miles through a country formed by ans 


cient lavas, where we ſee the mouths of extin- 
guiſhed volcano's, which at preſent are fertile 


lands, covered with graſs, corn, and vineyards, 
The lavas which form this region proceeded 


from the eruptions of the ſmall mountains; 
which are every where diſperſed over the lides 
of Etna: They are all without exception, ei- 


ther regular hemiſpheres or cones. © In gene- 
ral, every eruption raiſed one of theſe moun- 
tains, Hence the action of the ſubterraneous 


hires does not always reach the ſummit of Etna. 
Thy often iſſue from the ſides, and even from 


the 
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the foot: of this burning mountain. Each e· 


ruption from the ſides of Etna commonly pro- 


duces a new mountain compoſed of rocks, ſtones, 
and aſhes projected to a great diſtance by the 
force of the fire; and the magnitude of theſe 


new mountains is proportioned to the duration 


of the eruption. If it continues but a few days, 


it produces only a little hill, about a jeague in 


circumference at the baſe, and three or four 


hundred feet in perpendicular height. But, if 
the eruption continues ſome months, like that 


of 1669, it then gives riſe to a conſiderable 
mountain of two or three leagues in circumfe- 


- Tence, and nine hundred or a thouſand feet 
high; and all theſe hills produced by Etna, 


ſome of which are twelve thouſand feet high, 
appear only as ſmall elevations intended to ac- 
company the majeſty of the parent mountain. 
In Veſuvius, which is a very ſmall alen 
when compared with Etna, eruptions from the 
ſides of the mountain are rare, and the lava ge- 
nerally iſſues from the crater at the ſummit, 
But, in Etna, eruptions more frequently pro- 


ceed from the tides than the top, and lava iſ- 


ſues abundantly from every new mountain form- 


ed by theſe eruptions. Mr Brydone, according 


to the information he received from M. Recupero, 
ſays, that the males of ſtones projected from 


ina riſe to ſuch a height that they take 


twenty-cne ſeconds of time in deſcending to 
| DE le 
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me earth; while thoſe of Veſivits fall in nine 
ſeconds; hence the ſtones projected by Veſuvi- 
us riſe to the height of 1215 feet, and thoſe pro- 
jected by Etna riſe 6615 feet; from which we 
may conclude, if the obſervations; be accurate, 
that the force of Etna is to that of Veſuvius as 
441 to 81, i. e. five or fix times greater. That 
Vefuvius is a very feeble volcano, when com- 
pared to Etna, is proved in a more forcible 
manner by this circumſtance, that Ætna has ac- 
tually produced other voloang: 91 WAA: are 
larger than that of Veſunus.,; {4 {4b PP? 
Not a great way from this mn are two 
of the molt beautiful mountains of all that 
number that ſpring from Etna. 1 mounted 
one of our beſt mules, and with a good deal 
' of difficulty arrived at the ſummit of the high- 
eſt of them, juſt a little before ſun-ſet. The 
proſpect of Sicily, with the ſurrounding ſea 
' and all its iſſands, was wonderfully noble. The 
' whole courſe of the river Semetus, the ruins 
' of Hybla, and ſeveral other ancient towns; 
the rich corn- fields and vineyards on the low- 
der region of the mountain, and the amazing 
number of beautiful mountains below, made a 
' delightful ſeene. The hollow craters of theſe 
two mountains are each of them conſiderably 
larger than that of Veſuvius. They are now 
' filled with ſtately oaks, and covered to a great 
depth with the richeſt ſoil. I obſerved that 
. * this 
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this region of Etna, like the former, is com- 
poſed of lava; but this is now covered ſo deep 
+ with earth, that it is no where to be ſeen, but 
in the beds of the torrents. In many of theſe 
© it is worn down by the water to the depth of 


fifty or ſixty feet, and in one of them ſtill con- 


* fiderably more. . . This conical mountain is of 


da very great ſize; its circumference cannot be 


© leſs than ten miles. Here we took a ſecond 


| veſt, as the greateſt part of our fatigue till: 10 
mained. The mercury had fallen to 20: 


We found this mountain exceſſively ger, 
and although it had appeared black, yet it was 
© likewiſe covered with ſnow. . . . The preſent 

© crater of this immenſe volcano is a circle of a. 


bout three miles and a half in circumference, 


It goes ſhelving down on each fide, and form 
a regular hollow like a vaſt amphitheatre, 
© From many places of this ſpace, iſſue volumes 

* of ſulphureous ſmoke, which, being much 
#7: heavier than the circumambient air, inſtead of 
« rifing in it, as ſmoke generally does, imme- 
* diately on its getting out of the crater, roll 
* down the ſide of the mountain like a torrent, 


till coming to that part of the atmoſphere of 


© the ſame ſpecific gravity with itſelf, it ſhootsof 

6 eee and forms a large track in the 
* air, according to the direction of the wind; 

* which, happily for us, carried it exactly to the 


. "The 


{u1 
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The crater is ſo hot, that it is. very Auk; 
if not impoſſible, to go down into it; beſides, 
the ſmoke is very jncnmmodiaus and, in 
' many places, the ſurface is ſo ſoft, there have - 
been inſtances of people finking down in it, 
and paying for their temerity with their lives. 
Near the centre of the crater is the great mouth 
of the volcano. , . When we arrived at che 
foot of the cone, we obſerved ſome rocks of 
an incredible ſize, that have been diſcharged 
from the crater. The largeſt that has been 
obſerved from Veſuvius, is a round one of a- 
bout twelve feet in diameter. Theſe are much 
greater; indeed almoſt in ee of the 
mountains to each other.“ 

As all that region from the top of Ea 
the diſtance of two leagues below, preſents an e- 
qual ſurface, without hills or valleys, and as the 
ruins of Empedocles the philoſopher's tower, 
i WW who lived four hundred years before the Chri- 
tian aera, are ſtil] to be ſeen; it is probable, that, 
„during all this period, the great crater has made | 
I: few or no eruptions, Hence the force of the 
5 fre has diminiſhed, as it no longer acts with vio- 
Hence at the ſummit, and as all the modern e- 
1 i ruptions have happened in the lower regions of 
e the mountain. However, within theſe few cen- 
' Wl turies, the dimenſions of the great crater have 
e been often changed, as appears from the mea- 
LY furements of Siciting authors at different periods, 
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Sometimes it falls down, and is again graduilly 
elevated till it falls afreſh. © The firſt of the{i 


fallings, which are well atteſted, happened in thi 


year 1157, a ſecond in 1329, a third in 1444, 
and:the laſt in 1669. But, from theſe facts t 
ſhould not conclude, as Mr Brydone has done, 
that the crater wiil ſoon ſuffer another overthrow. 
The notion, that this effect ſhould be produced 
every hundred years, ſeems to have no found: 
tion. I ſhould rather imagine, that, as the firs 
no longer acts with violence at the ſummit; it 
force has diminiſhed, and will continue to di. 
miniſh, in proportion as the ſea retires: It hai 
already retired ſeveral miles by the action of the 


volcano, which has formed large banks and bul- 


warks by vaſt torrents of lava. Beſides, ve 


know, from the diminiſhed rapidity of Seylla 


and Charybdis, and ſeveral other indications, that 
the Sicilian ſea has ſank conſiderably within 
theſe two thouſand five hundred years. We may, 
therefore, conclude that this ſea will continue to 
ſink, and, of courſe, that the action of the 
neighbouring volcano's will not relax; ſo that 
the crater of Anna may remain during a long 


time in its preſent ſtate; and, if ever it alls 


back into the gulf, it will probably be for the 


laſt time. I farther preſume, that Etna ought 
to be regarded as one of the primitive moun- 


tains, on account of its height and the immen- 
fity of its lize, and that it began to act at the re- 
mote 
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mote period when the waters firſt . 
ts action, however, ceaſed after this retreat, and 


els 

vas not renewed till that modern period when, 
de Mediterranean ſea, being elevated by the 
14 rupture of the Boſphorus and the Straits of 

A Gibraltar, deluged the land between Sicily and 

V laaly, and approached to the baſis of Ætna. Per- 

e baps the firſt of theſe eruptions is ſtill poſterior 


the days of Homer, nor for a long time before, 


i. Wl © otherwiſe it would have been impoſſible that 
F this poet. ſhould have talked ſo much of Sicily, 
e * without mentioning an object ſo aftoniſhing.? 


This remark of Mr Brydone is extremely juſt; 
and, of courſe, the firſt known eruptions of Ætna 


ve perceive, from the poetical alluſions of Pin- 
dar and Virgil, and from the deſcriptions of an- 


n WT cient and modern authors, that, in the ſpace of 


o MW cightcen or nineteen centuries, the whole face 


of this mountain and of the adjacent country 


t has been changed by earthquakes, eruptions, tor- 
rents of lava, and the formation of hills and 
s MW cults by theſe commotions. For the facts above 
related [ am indebted to Mr Brydone's excellent 
| 


performance; and I have too high an eſteem 


yr Mr Brydone to believe that he can be offen- 


Led, becauſe: I do not agree with him as to the 


: WH force of volcano's, and ſome other concluſions 


COLE: - | | he 


to this epoch of Nature, It is evident, Mr 
Brydone remarks, * that Etna did not burn in 


ſhould be dated after the age of Homer. But 
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he has drawn from thefe fats. No 

author has obſerved with equal acutenefs, ot 
preſented ſuch lively pictures of the otjects he 
ſurveyed; the whole republic of letters, thers 

tore, ought to unite in celebrating a work " tes 

ſerving of praiſe. 

Torrents of glaſs in fuſion, which Nor 
ceived the denomination of lavas, are not the fir 
effects of eruptions. Theſe eruptions are con- 
monly announced by an earthquake more or les 
violent, which is the fiſt effort of the fubterrs- 
neous fire to eſcape from the bowels of the earth; 
It ſoon, however, opens a paſſage, which it en- 
larges by projecting rocks and every other ob- 
ſtruction to its motion. Theſe materials, which 
are exploded to a great height, fall back upon 
each other, and form an eminence more or le 
conſiderable in proportion to the duration and 
violence of the eruption. As all the rejected 
matters are penetrated by fire, and moſt of them 
converted into burning aſhes, the eminence to 

which they give rife is a mountain of folid fire, 
in which a great part of the matter is melted by 
the fervency of the heat. This melted matter 
ſoon begins to run, and penerally flows to the 
foot of the new mountain by which it was pro- 
duced. But, in ſmall volcano's, which have not 
force ſufficient. to throw the ejected matters to: 

great diſtance, the lava iſſues from the top of thi 
mountain, This effect is conſpicuous in the & 
rej 


jubtioris of Veſuvius. The lava « riſes in the 
centre of the crater, The volcano firſt throws 
out tones and aſhes, which fall perpendicularly. 
back into the old crater and augments its ſize. 
It is through this additional matter, which has 
fallen back, that the lava opens a paſſage. Theſe 
two effects, though different in appearance, are 
nevertheleſs the ſame; for, in a ſmall volcano, 
which, like Veſuvius, has not force enough to 
give birth to new mountains by projecting its 
materials to a diſtance, the whole fall back upon 
the ſummit and increaſe its height; and it is at 
che foot of this new crown of matter that the 
lava forces its way and flows down the moun- 
tain. This laſt effort is generally ſucceeded by 
a repoſe of the volcano. The ſuccuſſions of the 
earth within, and the projections without, ceaſe 
as ſoon as the lava flows. But the torrents of 
this glaſs in fuſion produce effects ſtill more ex- 
tenſive and diſaſtrous than the convulſions of the 
mountain during an eruption. Theſe rivers of 
fire ravage, deſtroy, and disfigure the ſurface of 
the earth. Nothing can oppoſe their dreadful 
progreſs, Of this the unfortunate inhabitants 
of Catania have had fatal experience. As their 
city had often been deſtroyed, either wholly or 
in part, by theſe torrents of lava, they built very 
ſtrong walls of fifty-five feet in height. Sur- 
MW rounded by theſe ramparts, they believe them- 
ſelves to be ſafe, The walls, it is true, reſiſted the 
h es, 88 "ie 
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hear 3 the weight of the torrent. By 
reſiſtance ſerved only to dam up the lava, which 


* 


pole above the rainparts, fell back upon the city, 
and ravaged ever thing in its progreſss. 


Theſe torrents of lava are often half a keen, 
3nd ſometimes even two leagues broad. 
The laſt lava we'crofſed betore:our a at 
Catania, is of a valtextent. 1 thought we never 
© ſhould have done with it; it certainly is not 
© leſs than fix or ſeveu miles broad, and appears 


in many places to be of an enor nous depth. 


When we came near the {ex, 1 was defirons 


to ſee what form it had allumed in meeting 
with the water. I went to examine it, and 
found it had driven back the waves for upwaids 


of a mile, and had formed a large black high 


© promontory, where before it was deep water. 
This lava, I imagined, from its barrennels, for 


it is as yet covered with a very ſcanty foil, had 


* run from the mountain only a few ages ago; 
but was ſurpriſed to be informed by Signior 
KRecupero, the hiſtoriographer of Atna, that 


this very lava is mentioned by Diodorus Sicu- 

© lus. to have burſt from ina in the time. of 
* the ſecond Punic war, when Syracuſe was be- 
« fieged by the Romans. A detachment was 
© fent from Taurominum to the relief of the be- 
c ſieged. They. were ſtopped on their march 
by this ſtream of lava, which having reached 
the ſea before their arrival at the 1 of the 
©* mountain, 


t this 
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mountain, had cut off their paſſage; and obli- 
ged them to return by the back of Etna, up- 
© wards of 100 miles about. His authority for 
© this, he tells me, was taken from inſcriptions 
on Roman monuments found on this lava, 
© and that it was likewiſe well aſcertained by 
many of the old Sicilian authors. Now, as 
this is about 2000 years ago, one would have 
$ imagined, if lavas have a regular progreſs.in 
becoming fertile fields, that this muſt long a- 
go have become at leaſt arable; this however 
is not the caſe, and it is as yet only covered 
-W* with a very ſcanty vegetation, and incapable 
of producing either corn or vines. There are 
indeed pretty large trees growing in the cre- 
\ Wl vices, which are full of a rich earth; but in 
dall probability it will be ſome hundred years 
' yet, before there is enough of it to render this 
(land of any uſe to the proprietors. SAG. 
We paſſed the river Alcantara on our way 
to Piedmonte, over a large bridge built entire- 
'ly of lava; and near to this the bed of the ri- 
ver is continued for a great way, through 
done of the moſt remarkable, and probably one 
'of the moſt ancient lavas that ever run from 
Etna. In many places the current of the river, 
which is extremely rapid, has worn down the 
ſolid lava to the depth of 50 or 60 feet. Re- 
2d WF cupero, the gentleman I have mentioned, who 
e is engaged in writing the natural hiſtory of 
Z You: IX. 1 6 Atna, 1 
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*from the mouth of that river. 


*© troubleſome. Within a few miles of that 


# 


Etna, tells me, he had examined this lava 
* with great attention, and he thinks that ity 
* courſe, including all its windings, is not le 

than 40 miles. It iſſued from a mountain on 

the north fide of tna, and finding ſome val 

* leys that lay to the eaſt, it took its courſe that 

way, interrupting the Alcantara in many 
* places, and at laft arrived at the ies; not far 


* The city of Jaci or Aci, and indeed all the 
towns on this coaſt, are founded on immenſe 
© rocks of lava, heaped one above another, in 


_ © ſome places to an amazing height; for it ap- 


* pears that theſe flaming torrents, as ſoon as 
* they arrived at the ſea, were hardened into 
* rock, which not yielding any longer to the 
preſſure of the liquid fire behind, the melted WM + 
matter continuing to accumulate, formed a 
dam of fire, which, in a ſhort time, run over 
* the ſolid front, pouring a ſecond torrent into ff « 
the ocean: This was immediately conſolidated, * 
* and ſucceeded by a third, and ſo on... . The 
© road from Jaci to this city is entirely over la- 
va, and conſequently very fatiguing and 


place, we counted eight mountains formed by 
* eruptions, with every one its crater, from 
* whence the burrit matter was diſcharged. Some 
* of theſe are very high, and of a great compaſs. 


* It appears win that the e, of 
| Mount 
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Mount tna have formed the whole of this 
© coaſt, and in many places have driven back 
© the fea for ſeveral miles from its ancient bouns 
© dary. . . At Catania, near to a vaultz which is 
© now thirty feet below ground, and has pro- 
* bably been a burial place, there is a draw-well, 
© where there are ſeveral ftrata of lavas, with 
*earth.to a conſiderable thickneſs over the ſur- 
face of each ſtratum. Recupero has made uſe 
of this as an argument to prove the great an- 
e e of the eruptions of his mountain. For 
gif it requires two thouſand years or upwards 
to form but a ſcanty ſoil on the ſurface of 4 
(Jaya, there muſt have been more than that 
' ſpace of time betwixt each of the eruptions 
which have formed theſe ftrata. But what 
ſhall we ſay of a pit they ſunk neat to Jaci, of 
' a great depth? hey pierced through ſeven 
dittinct lavas one under the other; the ſurf ices 
' of which were parallel, and mof&of them co- 
vered with a thick bed of rich earth. Now; 
lays he, the eruption which formed the loweſt 
"of theſe lavas, if we may be allowed to reaſon 
'from analogy, muſt have flowed: from the 
mountain at leaſt 1 4,000 years ago 
The great eruption of 1669, after Making 


the whole country around for four months, 
and forming a very large mountain of ſtones 
and aſhes, burſt out about a mile above Monpe=- 


eri, and deſcending like a torrent, bore * 
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* againſt the middle of that mountain, and (they 
© pretend) perforated it from ſide to ſide: This 
© however I doubt, as it muſt have broken the 
* regular form of the mountain, which is not 
* the caſe. But certain it is, that it pierced. it 
© to a greath depth. The lava then divided in- 
to two branches; and ſurrounding this moun- 


* tain, joined again on its ſouth ſide ; and lay- 


© ing waſte the whole country betwixt that and 
Catania, ſcaled the walls of that city, and 
* poured its Haming torrent into the ocean. In 
« its way, it is ſaid to have deſtroyed the poſſeſ- 
* ftons of near 30,060 people, and reduced them 
to beggary. It formed ſeveral hills where 
there were formerly valleys, and filled up a 
© large lake, of which there is not now the leaſt 
* veſtige to be ſeen. . . . There is no part of the 
* coaſt from Catania to Syracuſe nearer than 
* thirty miles to its ſummit ; and yet there has 


hardly been any great eruption, where the 


lava has not reached the ſea, and driven back 
© its waters to a great diſtance, leaving high 
rocks and promontories, that for ever ſet its 
* waves at defiance, and preſcribe their utmoſt 
limits. What a tremendous ſcene, muſt. the 

* meeting betwixt theſe adverſe elements have 
: formed. : 

We may eaſily conceive the variety. of 

changes this coaſt has undergone in the. ſpace 


* of ſome thouſands of years, as eren great e- 
* ruption 
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e ruption” muſt have made „ conſiderable diffe- | 
' rence.—Virgi] is wonderfully minute and ex- 
act in his geography of Sicily; and this is the 
only part of the iſland that ſeems to be mate- 
' rially altered ſince his time. He ſays there was 
{a very large port at the foot of Etna, where | 
Ships were ſecure from every wind ; 


« Portus ab acceſſu ventorum immotus et ingens ; © 


« of which, at preſent, thers are not the leaſt 
„remains. It is probably the ſame that was call- 
ed by the Sicilians the port of Ulyſſes ; which 
eis often mentioned by their writers. —The 
place of its exiſtence is ſtill ſhewn betwixt 
three and four miles up the — amongſt 
the lavas of Etna. | 
The circumference of the great baſe of t- 
na, Recupero told me, he had been at a good. 
deal of pains to aſcertain ; as it had generally 
© been computed only at a hundred miles, or 
little more, although the radii of that circle 
© had ever been eſteemed at thirty of thoſe miles; 
an abſurdity in computation that had put him 
* upon making this inquiry. The reſult was, 
that taking the ſuppoſed diſtances of one place 


from another, all the way round, the ſum of 
the whole amounted to one hundred and eighty- 
three miles: An immenſe circle ſurely, and 


which is ſtill enlarged by "_—_ e e 
eruption. 
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WER Here we have a territory of about 399 ſuper 
| ficial leagues, all covered or formed by the Pro» 
_Jections of volcano's. In this territory, inde- 


= pendent of the peak of Etna, there are many 
tt other mountains, all of which are furniſhed with 
1 | craters, and exhibit an equal number of particu 
| if lar volcano's. Etna, therefore, muſt not be gg. 
5 garded as a ſingle volcano, but as an aſſemblage 
\ of volcano's, the greater part of which are extin- 
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guiſhed, or burn with a gentle fire, and a few of 
11 them ſtill act with violence. At preſent, the 
ſummit of Etna throws out nothing but ſmoke; 
and there ſeems to have been no eruption from 

it for a very long period of time; becauſe it is 

ſurrounded, to the diſtance of two leagues, with 

an equal ſurface, and below this high region co- 

vered with ſnow, we find a large zone of vaſt 

foreſts, the ſoil of which is a fertile earth of ſe- 

veral feet in thickneſs. This inferior zone is 

interſperſed with inequalities, and preſents 

heights, valleys, hills, and even. pretty large 

mountains. But, as almoſt the whole of theſe 
inequalities are covered with a great thickneſs 

of earth, and as a long ſucceſſion of time was 

neceſſary to convert volcanic matters into vege- 

table ſoil, we ſhould regard the ſummit of At- 

na, and the other mouths which ſurround it to 

the diſtance of four or fiye leagues, as volca- 

no's almoſt extinct, or, at leaſt, ſtifled for 4 

number of ages; for all the eruptions, the 1 
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of which can be aſcertained for two thouſand 
five hundred years, have happened in the lower 
region, i. e. five, ſix, or ſeven leagues diſtant 
from the ſummit, The volcano's of Sicily ſeem 
to have had two different ages: The firſt very 
ancient, when the ſummit of Etna began to act, 
and when the univerſal ocean left this ſummit © 
dry, and ſank ſome hundreds of fathoms below : 
It was at this period that the firſt eruptions hap- 
pened, which produced lava at the ſummit, and 
gave riſe to thoſe hills found below in the re- 
gion of foreſts ; but afterwards, the waters con- 
tinuing to fok, they totally abandoned this 
mountain, as well as all the territories of Sicily 
and the adjacent continents. After this total 
retreat of the waters, the Mediterranean was 
only a lake of a moderate extent, and its wa- 
ters were yery diſtant from Sicily, and all the 
countries whoſe coaſts it now waſhes. During 
all this time, which laſted ſeveral thouſand 
years, Sicily was perfectly tranquil: Mtna, and 
the other ancient volcano's which {urround its 
ſummit, had ceaſed to act; and it was not till af- 
ter the augmentation of the Mediterranean by 
the waters of the ocean and of the Black lea, 
7 e. after the rupture of the ſtraits of Gibraltar 
and of the Boſphorus, that the waters attacked 
tie baſes of the new mountains of Etna, and 
produced thoſe modern eruptions which have 
happened fince the age of Pindar to the preſent 

time; 
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time; for this poet is the firſt author who. bay 
taken notice of eruptions of volcano's in Sicily, | 
Veſuvius was preciſely in the ſame ſituation; 
It was long one of the extinguiſhed volcano's of 
Italy, which are very numerous; and their e- 
Fil ruptions were not renewed till after the waters 
14 of the Mediterranean were increaſed and reach- 
ed the baſes of theſe inflammable mountains, 
The memory of the firſt eruptions, and even of 
all thoſe which preceded the age of Pliny, was 
1} | entirely obliterated. Neither ſhould this circum- 
ſtance excite ſurpriſe ; for ten thouſand years 
have, perhaps, elapſed ſince the general retreat | 
of the waters to the augmentation of the Medi- 
terranean, and an equal portion of time from the 
"firſt eruption of Veſuyins till their removal. 
All theſe conſiderations ſeem to prove, that ſub- 
terraneous fires cannot act with violence, unleſs 
when they are ſo near the ſea as to receive a2 
ſhock from a great body of water, This rea- 
ſoning is on by other Phaenomena; Vol-. 
cano's ſometimes throw out great quantities of 
water, and likewiſe torrents of bitumen. P. dela 
Torre, an able philoſopher, relates, that, on the 
1oth af March 1755, an immenſe torrent of water 
iſſued from the foot of the mountain, which de- 
luged the neighbouring country. This torrent 
brought down {Tock a 1 of ſand, that it 
covered an extenſive plain. Theſe waters were, 
very hot. The ſtones and ſand left on the plain 
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altered not from thoſe found i in the ſea. The 
torrent of water was immediately followed by 
another of inflamed te, which proceeded | 
from the ſame opening“. 
The ſame eruption, 175 & was preceded, | 
ſays M. D'Arthenay, by an inflammation ſo 
great, that it illuminated more than twenty-four 
miles of country along the coaſts of Catania, The 
| exploſions were ſoon ſo frequent, that, on the- 
za of March, we perceived a new mountain in 
the top of the old ſummit, in the ſame manner 
as lately happened to Veſuvius. Laſtly, the 
magiſtrates of Maſcali informed us, that, on the 
qth of the ſame month, the , exploſions were 
terrible; that the whole ſky was darkened with 
ſmoke ; that, on the approach of night, it be- 
ran to rain a deluge of ſmall ſtones, ſome of 
which weighed three ounces, and covered all 
the adjacent cantons ; that this tremendous rain 
continued an hour and a quarter, and was ſuc- 
ceeded by another of black aſhes, which laſted 
the whole night; that 'next day, about eight 
oclock in the morning, the ſummit of Etna 
threw out a river of water, which, for magni- 
tude, might be compared to the Nile; that the 
noſt ancient and rugged mountains of lava 
were in an inſtant converted by this torrent in- 
to a vaſt plain of ſand; that the water, which 
for- 


- Hiſt, du Ma Valli, par le P. J. M. de us rene, 
Journal etranger, mois Janvier 15 76, . 203. | 
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hour, was very hot; that the ſtones and fand 
carried along with it differed not from thoſe of 
the ſea ; that, after this inundation, there iſſued 
from the ſame mouth a ſinall rivulet of fire 
which flowed during twenty-four hours; that, 
FH on the 11th, about a mile below this Won 
= rent happened through which iſſued a ſtream 
of lava, of about a hundred fathoms broad by 
9 two miles in length, and that it continued its 
ma courſe through the country the ſame day in 

| which M. D'Arthenay wrote this relation “. 


marked concerning this eruption. Part of the 


of Etna was deſtroyed by a very ſingular e- 
© vent, not later than the year 1755. During 
; an eruption of the volcano, an immenſe tor- 


from the great crater of the mountain, and in 
* an inſtant poured down to its baſe; over- 
* whelming and ruining every thing it met with 
in its courſe. Our conduQtors ſhewed us the 
traces of this torrent, which are ſtill very viſible; 
but are now beginning to recover verdure and 
« vegetation, which for ſoine time appeared to 


* have yen loft, The track it has left ſeems 
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| * Mem. des Savans étrangers, imprimés comme ſuite dei 
mem. de Vacad. des ſcjences, tom. 4. P. 147. 6 


fortunately ran not above half a quarter of u 


Let us attend to what Mr Brydon has re- 


fine toreſts which compoſe the ſecond region- 


rent of boiling water iſſued, as is imagined, 


1 

one places ſtill more. 

he common opinion, 1 find, is, that this 
vater was raiſed by the power of ſuction, 


too glaring to need a refutation. The power 
of ſuction alone, even ſuppoſing a perfect va- 


qual to the weight of a column of air the whole 
height of the atmoſphere.' | 
I muſt here obſerve, that Mr Brydone ſeems 


vith the force of ſuction produced by the ac- 
tion of fire. The force of the air, when a va- 
wm is made, is indeed limited to thirry-four 
feet. But the force of ſuction by fire has no 
limits : It is always proportioned to the quan- 
ity and intenſity of the heat by which it is 
produced, as is evident from the common ef- 
jets of blaſt furnaces. Hence the opinion of 
the enlightened people of the country, inſtead of 
deing abſurd, ſeems to be well founded. It is 
eceſſary that the cavities of volcano's ſhould 


munication, ſuch immenſe torrents of water 
ould not be thrown out, nor indeed could any 


ruption ever happen ; for no power, except 
the 
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io be about a mile and a half broad ; and in 


through ſome communication betwixt the vol- 
cano and the fea ; the abſurdity of which is 


 cuum, could never raiſe water to more than 
' thirty-three or thirty-four feet, which is e- 


% have deceived himſelf ; for he confounds the 
force ariſing from the weight of the atmoſphere 


ommunicate with the ſea ; Without this com- 


— — ae Ir gs — 
— — 
. d — — — 


that of a torrent, recommences, and the .exha- 


ter of the ſea, by thus inſinuating itſelf intoth 


preceded the nn 1631, the funnel or cra- 


Mecatti; 3 journal Stranger, moi: 045. 17 54: 
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the ſhock produced by the mingling of fire and 
water, could give riſe to ſuch violent effects. 

The volcano of Pacayita, called the water vol. 
cano by the Spaniards, in all its eruptiom, 
throws out torrents of water. The laſt erup- Wl 
tion, in the year 1773, deſtroyed the city of WM 
Guatimala, and the torrents of water and lan | 
deſcended to the South Sea, x = 

With regard to Veſuvius, it has been 64 
ed, that a wind, which blows from the ſea, pe- | 


netrates into the mountain. The noiſe it makes 3 


in certain cavities is heard, as if ſome. torrent Bi - 
paſſed below : This noiſe ceaſes whenever the 


land winds blow, and, at the ſame time, the 


exhalations from the mouth of Veſuvius be- | 
come leſs conſiderable. But, when the wind 


blows from the ſea, this noiſe which reſembles 


lations of flame and ſmoke increaſe. The wa- 


mountain, ſometimes in greater, and ſometimes 
in ſmaller quantities, is the reaſon why this vol- 
cano has often thrown out both aſhes and wa- 
ter“ 

The W N. DArthinay, who has com- 
pared the modern with the ancient ſtate of Ve- 
ſuvius, relates, that,. during the interval which 


= Deſcript. hiſtorique et philoſ. de Veſuve, par M. Abbe 
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ter of the mountain was covered with trees and 
rerdure; that the ſmall plain which bounds it 
produced excellent paſture ; that, in departing 
from the ſuperior margin of the crater, we have 
a mile to deſcend before we arrive at this plain, 
in the middle of which was another gulf. We 
deſcended this gulf about a mile, by narrow 
and winding roads of an equal declivity, which 
led into a vaſt ſpace ſurrounded with caverns, 
from whence there iſſued winds /o impetuous 
and fo cold, that it was impoſſible to endure them. 
According to the ſame obſerver, the ſummit of 
Veſuvius was then five miles in circumference. 
We ſhould not, therefore, be ſurpriſed, that 
ſome philoſophers have maintained that what 
ſeems now to be two mountains, was formerly 
one; that the volcano was in the center, but 
that the ſouth fide, having fallen by the force 
of ſome eruption, produced the valley which 
ſeparates Veſuvius from Mount Somma x. Vs 

M. Steller remarks, that the volcano's in the _ 
north of Aſia are almoſt always h olated; that they 
have nearly the ſame ſurface; and that there are 
always lakes on the ſummits, and hot waters at 
the foot of thoſe mountains whoſe volcano's are 
extindt, This, he adds, is a farther proof of . 
the correſpondence _ eſtabliſhed by Nature be- 
tween the ſea, mountains, volcano's, and hot 

a waters, 


* Obſerv ſur le Veſuve, par M. GArthenay 3 3 Journal de 
, Etrangers, tom. oe P. 147. ; \ 5 
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waters. We find many ſprings of hot watet i 


different parts of Kamtſchatka *. In the ſan 
of Sjanw, forty leagues diſtant from Ternats 
there is a volcano, which often throws out v. 
ter, aſhes f, &c. But it is unneceffary to at- 
cumulate more facts to prove the communicy- 


tion of volcano's with the ſea. The violence 


of their eruptions would be ſufficient to juſtify 
the preſumption ; and the general fact, that al 
acting volcano's are ſituated near the ſea, com- 
pleres the demonſtration. Howeyer, as ſome 


philoſophers. have denied the reality and even 


the poſſibility of this communication of voles 
no's with the ſea, I ſhall mention another fat 


related by M. de la Condamine, a man equally 
enlightened as worthy of credit. On the 14th 


© of June 1755,” he remarks, * I mounted to 
the ſummit of Veſuvius, and even to the brink 
© of the funnel formed round the mouth of the 
© volcano by its laſt exploſion ; and J perceived 
© in the gulf, about forty fathoms deep, a 
great cavity reſembling a vault toward the 


© north of the mountain. I threw down large 
"ſtones into this cavity, and counted twelve 


* ſeconds before the noiſe of their rolling cea- 


* ſed. At the end of their fall I heard a noiſe 
| © ſimilar to that of a ſtone falling into a mire; 
and, when nothing was thrown in, I heard a 


© noiſe 


+ Ibid. tom. 17. p. 54. | 
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: noiſe like that of agitated waves 1. If the 


1 fall of the ſtones had been perpendicular, and 
e net with no obſtacle, twelve ſeconds would 
1 have given a depth of 2160 feet, and the bot- 


tom of the gulf would, on this ſuppoſition, be 
deeper than the level of the ſea; for, according 
to le P. de la Torre, in 1753 this mountain 


ce 
1 only 1677 feet above the ſurface of the ſea, 
and this elevation has been diminiſhed fince_ 


that period. Hence we may conclude, iat the 

caverns of this volcano deſcend. below the level 

of the ſea, and, of courſe, they may have ſub=- 

terraneous communications. 
On the 15th of July 1753, I received, from | 

an eye-witneſs, and an accurate obſerver, a di- 

tin& detail of the then condition of Veſuvius. 

[ ſhall ſubjoin it in the words of the author, be- 

cauſe it will tend to fax our ideas. concerning” 

what is to be farther apprehended from the ef- | 

fects of this volcano, the force of which ſeems e 2 

to be greatly diminiſned. 3 
* Having arrived at the foot of the mountain, 
which is about two leagues diſtant from Na 

' ples, we mounted during an hour and a half 

upon aſſes, and an equal portion of time was 

employed in completing the journey on foot. 

* This 18 the ſteepeſt and moſt fatiguing part of 

'the way. We held by the belts of two men 


© who 


” Th en Italie, par. M. iu la 4 Mem. de 
Acad. des Sciences, ante 8 375. = 
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' © eruptions. The moſt ancient, whoſe age is 


© the appearance of a ſtone: It is uſed for pa- 
of maſonry, We found others, which were 


I The laſt was thrown out in the year 1752. 
© Theſe different lavas, except the moſt ancient, 


tom of this baſin is covered with a greeniſh 
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© who went before, and we climbed among aſh- 
© es and ſtones formerly exploded. 
In our aſcent, we ſaw the lavas of different 


* 


* 


© uncertain, but tradition aſſigns it two hundred 
years, is of an iron- gray colour, and has all 


* ving the ſtreets of Naples, and in other work 


* faid to be ſixty, forty, and twenty years old, 


© when viewed at a diſtance, have the appear- 
© ance of a blackiſh brown rugged earth, more 
* or leſs recently laboured. When viewed neat- 
er, it is a matter perfectly ſimilar to the refuſe 

* of iron founderies. It is more or leſs compo- 

© ſed of earth and ferruginous matter, and ap- 
* proaches more or leſs to the nature of ſtone, 
When arrived at the top, which before the 
eruption was ſolid, we find the firſt bafin, 
© whole circumference is ſaid to” be two Italian 
miles, and its depth appears to be about forty MW: 
© feet. It is ſurrounded with a cruſt of earth, MW» 
* which gradually thickens toward the baſe, and 
its upper margin is two feet broad, The bot- 


: = cond ſulphureous matter, which is hard and 
* warm, but does not burn; and ſmoke ilſues 
through different fillures. 5 


— 


In 
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© In the.centre of this baſin, we ſee a ſecond, 
which is about half the circumference and half 
the depth of the former. Its bottom is co- 
' vered with a blackiſh brown matter, ſimilar to 
the freſheſt lavas we find on the road. 
min the ſecond baſin, there is a ſmall mount 
which is hollow internally, open at the top, 
Land likewiſe open from the top to the baſe to- 
ward that fide of the mountain where we a= 
ſcended. This lateral opening is about twenty 
feet broad at the top, and four feet at the baſe. 
The height of this ſmall mount is about forty 
feet; the diameter of the baſe is about as 
much, and that of the opening at the top a- 
bout twenty feet. 
This baſe riſes about twenty fool above the 
ſecond baſin, and forms a third baſin, which 
is filled with a liquid and burning matter, and 
has a perfect reſemblance to the melted metal 
in an iron furnace. This matter perpetually 
boils with great violence. Its movements have 
the appearance of a lake moderately agitated, 
and the noiſe it produces is ſimilar to that of 
waves. 
| Every minute, quantities of this matter are 
projected into the air, like water thrown up 
by many jets-d'caux. Theſe projections pro- | 
duce the appearance of burning ſheafs ß | 
wheat, which riſe to the height of thirty or 
| forty feet, and fall back in various curves, 
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partly into their own bafin, and part 
© the ſecond, which is covered with a black 

© marter. It is the reflected light of theſe 

: dns jets which is ſeen from Naples du- 
ring the night. The noile they make in 
© their elevation and fall ſeems to be compoſed 
of that of fire-works, and the noiſe produced 
* by the waves of the ſea, when violengn dath- WW. 
ed againſt. a rock. : 
The boilings and jets produce a perpetual 
© evacuation of this matter. Through the aper. 
ture of four feet, at the baſe of the ſmall 
mount, a burning rivulet of the ſame dimen- 
* fhons with the aperture continually flows, and 
: e in an inclined canal, and with a mean 
movement, into the ſecond baba; where, after 


Ln 


: 1 into ſeveral rille, it HOPS and 1 is ex 

Y tinguiſhed. | = 

This burning rivulet conſiſts of freſh lava, * 

2 which runs only eight days. But, if it con- 5 

© tinues to augment, it will in time produce 

1 new overflowing into the plain, ſimilar to that A 
* which happened two years ago. The whole in 

is accompanied with a thick ſmoke, which ha By 

© not the odour of ſulphur, but preciſely that 5 

* which proceeds from a furnace where tiles 
© are roaſted. ” tha 
© We may, 'without danger, go round the 10 


© margin of the crater; becauſe the little hollow 
mount, from which the burning projection 


* are Ne, 18 8 fanden diſtant to prevent al I 
* apprehepſions | 
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e apprehenſions. We may alſo, without dan- 
een deſcend into the firſt baſin; we may even 
go upon the margin of the froend; if the re- 
verberation of the burning matter does not 
© prevent us. pt 
© This was the real ſtate of Veſuvius on the 
15th of July 1753. But it perpetually chan- 
2 its form and aſpect. It now throws out 
nc ſtones, and we perceive no flame *. 

Iheſe obſervations ſeem to prove, that the ſeat 
f the burning in this volcano, and perhaps in 
all others, is at no great depth in the bowels of the 
mountain, and that it is not neceſſary to ſup- 
ole their fires on a level with, or lower than 
he ſea, and to make their exploſions from 
hence during the time of eruptions. It is ſuffi- 
ent that there are caverns and perpendicular 
ſures below, or rather at the ſide of the fire, 
hich ſerve as ventilators to the furnace of the 
ſolcano. | 
. de la Condamine, who has had more op- 
utunities than any other philoſopher, of exami- 
nga number of volcano's in the Cordelieres, 
55 likewite explored that of Veſuvius, and all 

adjacent territories. DE 
In the month of June 1755, he remarks, 
de ſummit of Veſuvius formed an open fun- 
nch in a maſs of aſhes, calcarious ones, and 
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* 


f 


G 


180 OF FARTH QU AKES 


ſulphur, which burned at different diſtance; | 


and tinged the ſurface with its colour. The 


* fire ſtreamed through different crevices, in 


{which the heat was ſo great, that, in a ſhon 


6 


* time, it inflamed a ſtick thruſt ſome feet down 


theſe fiſſures. 
For ſeveral years paſt, theeruptions of this vol 


* cano have been frequent; and, every time flame 
and liquid matter were thrown out, the moun- 


* its height and external figure... . In a final 
* plain, on the ſide of the mountain compoſed 
* of athes and ſtones projected from the vole 
no, there is a breaſt of ſteep ſemicircular rock 


— 


plain on the north. 


of two hundred feet high, which bound thi 
We perceived, near the 


F crevices recently opened in the flanks of the 
* mountain, the places through which the tor- 
© rents of lava, with which the whole of this 
valley is filled, had ifued during the laſt e- 


0 


* Tuption. 
This ſpectacle preſents the appearance it me. 


tallic waves cooled and congealed. We may 
form an imperfect idea of it by imagining 4 | 


© ſea of thick and tenacious matter, the waves 0! 


G 


* which had begun to calm. This ſea has i 
* iſlands : They are detached maſſes, like hol- 


low ſpongy rocks, whimlically inter{perſd 
with vaults and grotto's, under which tix 


burning liquid had made a kind of reſerve 


* reſembli ing 
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t reſembling furnaces. From theſe grotto's, 
with their vaults and pillars, hang numbers of 
© ſcoriae in the form of irregular. grapes of all 
| ſhades and colours 1 
„All the mountains and coaſts in the envi- 


— 4 = — - 


| ©Jonger exiſt, and whoſe eruptions, which have 
| © been anterior to all hiſtory, probably formed 
the ports of Naples and Puzzoli. The ſame 
matters are conſpicuous on the whole road 
© from Naples to Rome, and even at the port 
* of Rome itſelf. | - 
The whole interior part of Mount Fraſcati, 
* the chain of hills which extends from this place 
' to Grotta-terrata, Caſtlegandolfo, and as far 
das lake Albano, a great part of-Mounts Tivo- 


matter ſimilar to the droſs of iron and burnt 
*carth, and of real lava; laſtly, the whole mat- 
* ters relemble thoſe of which the ſoil of Portici 
is compoſed, and which have iſſued from the 
\ hdes of Veſuvius in ſo many different forms. 
... Hence we muſt neceſſarily conclude, that 

all this part of Italy has been overturned by vol- 
and s. 


w vith calcined matters, is nothing but the mouth 
of an ancient volcano. . . . The chain of lta- 
NM 3 | * han 


':ons of Naples, are nothing but maſſes of burnt _ 


It 


matter thrown out by volcano's which now no 


li, Caprarola, Viterbe, &c. are compoſed of ö 
* calcined ſtones, of pure athes, of ſcoriae, of 


Jake Albano, whoſe margins are interſperſed 
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lian volcano's extends as far as Sicily, and 
* ſtill exhibits a number of fires under different 
forms; in Tuſcany, we have the exhalations of 
© Firenzuola, and the warm waters of Piſa; in 


© the Eecleſiaſtic ſtate, thoſe of Viterbe, of 


' © Norcia, of Nocera, Kc. in the kingdom of 


; Naples, thoſe of Iſchia, Solfatara, and Veſu— 
* vius; in Sicily and the iſlands adjacent to Ft 
* na, the volcano's of Lipari, Stromboli, &&. 
* The other volcano's of this chain have heen 
* extin&t from time immemorial, and have leſt 
* ſuch relicks as, though they do not always 


* trike us at firſt ſight, fail not to be recogniſe 


© ble on an attentive examination *. 


It is. very probable, fays M. Abbe Mecati, 
* that, in paſt ages, the kingdom of Naples, be- 
* tides Veſuvius, was infeſted with ſeveral other 
volcano's.' 8 | 
Mount Veſuvius,' le P. de la Torre remarks 
© ſeems to be a portion detached from that chain 
© of mountains which, under the name of 4- 
* pennines, divides all Italy through its whole 


length... This volcano is compoſed of 


three different mountains, one of them is Ve- 
* ſuvius properly ſo called; the other two are 
Mounts Somma and Otajano. The two laſt 
are ſituated toward the weſt, and form a kind 


$ of 


* Voyage en Italie, par M. de la Condamine; Acad. des 
Sciences, année 1757, p. 371.— 379. 
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© of ſemicircle round Veſuvius, with which they 
have a common baſe. 


This mountain was formerly around 
© with fertile fields, and itſelf covered with trees 
and verdure, except the ſummit, which was 
flat and ſterile, and where ſeveral open ca- 
© verns were to be ſeen, The top was ſurround- 
fed with rocks, which rendered it of difficult 
© acceſs. Theſe rocks were ſo high, that they 
concealed the valley between Veſuvius and 
© Mounts Somma and Otajano. The ſummit 
of Veſuvius, which has ſince ſunk conſidera- 
IN being then much more remarkable, it is 
not ſurpriſing that the ancients believed it had 
* only one topp | 
„The breadth of the PO is 2220 Paris 
* feet, and its length nearly the lame. 


Ilt inveſts one half of Veſuvius, and, like all 


© the ſides of the mountain, it is covered with 
* burnt ſand and ſmall pumice ſtones. The 


rocks on Mounts Somma and Otajano ex- 
chibit a few herbs, and the ſurface of theſe 


mountains is covered with trees and verdure, 
© Theſe rocks, at firſt ſight, have the appearance 
* of burnt ſtones ; but, on a cloſer examination, 
they are, like the rocks of other mountains, 


| © compoſed of ftrata of natural ſtones, of a 


cheſnut coloured earth, of chalk, and of white. 
' ſtones, which have not the ſmalleſt appear- 


*ance of having been liquified by fire. 


* Round 
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* Round ve we ſee openings which 
have been made at different times, and through 
* which lavas had iſſued. Thele torrents of burn- 
ing matter, which ſometimes come from the 
© ſides, and ſometimes from the top of the | 
* mountain, deſcend into the plains, and ſome- 
times run as far as the ſea, and harden like a 
* ſtone when the matter cos. 
On the ſummit of Veſuvius there is only 2 
* ſmall margin of four or five palms wide, and 
© deſcribes a circumference of 5024 Paris feet, 
* Upon this margin we can walk pretty commo- 
5 diouſly The whole of it is covered with 
* burnt ſand, under which we find ſtones part- 
5 natural and partly ealein e. 
two elevations on this margin, we find beds 
© of natural ſtones, arranged in the ſame mar- 
*ner as in other mountains; which confutes 
* the notion of thoſe who rezard Veſuvius as a 
mountain gradualiy raiſed above the plain of 
the 1 
* The depth of the gulf where the matter 
* boils is about 543 feet; and the height of the 
mountain above the level of the fea is 1677 
feet, which is one third oi an Italian mile. 
This height has been more conſiderable. 
The eruptions which have changed the ex- 
« ternal form of. the mountain, have likewiſe 
* diminithed its elevation; for the parts they 
- dee 
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t detached from the ſummit rolled into the 
Foulf 3 | 

From all theſe examples, if we conſider the 
external figure of Sicily and other countries ra- 
vaged by fire, we ſhall evidently perceive that 
no volcano exiſts which is purely ifolated or 
detached. The ſurface of theſe countries eyery 
where preſents a ſucceſſion and ſometimes 
groups of volcano's. This we have already 
ſeen with regard to Etna, and ſhall give a ſe- 
cond example of it in Hecla, A great part of 
the iſland, like Sicily, is only a group of volca- 
no's, which 1 ſhall prove by the ne 
obſervations. : 

The whole iſland ought be nd as a 
raſt mountain interſperſed with deep cavities, 
concealing in its bowels great quantities of 
minerals, vitrified and bituminous ſubſtances, 
and riſing from the midſt of the ſea in the form 
of a ſhort flattened cone. Its ſurface preſents 
| to the eye nothing but tops of mountains co- 
vered with ſnow and ice; and lower down we 


have the picture of confuſion and ruin. It 
is an enormous maſs of ſtones and fragments 


of rocks, which are ſometimes porous and half 
ined, and exhibit a hideous. appearance by 
| their blackneſs and the marks of fire impreſſed 
upon them. The fiſſures and hollows of rocks 
are filled with a red, and ſometimes with a black 


or 
* Hiſt. du Mont Veſive, par le P. dela Torre ; ; Journal &- 
ranger, Fanvier 7 56, P. 183 — | 
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or white ſand: But, in the valleys between the 
mountains, we find agreeable plains “. 

Moſt of Jokuts, which are mountains of a mid. 
dle height, and overtopped by others of a great. 
er elevation, are volcano's that occaſionally 
throw out flames, and produce earthquakes: 
Of theſe there are no leſs than twenty in this 
iſland. The inhabitants in the neighbourhood 
of theſe mountains have learned by experience 
and obſervation, that, when the ice and ſnow 
riſe to a conſiderable height, and ſtop the 
mouths of theſe cavities, which formerly 
diſcharged flames, that earthquakes are about - 
to happen, which are always ſucceeded by erup- 
tions of fire. It is for this reaſon that the Ice. 
landers are at preſent afraid leſt the Jokutz, 
which, in the year 1728, threw out flames in 
the canton of Skaftfield, ſhould ſoon be again 
inflamed ; theice and ſnow being accumulated on 
their Fonts, and appearing to obſtru& thoſe 
vents which favoured the exhalations of the 
ſubterraneous fires. 2 

In 1721, the Jokut called Kottlegan, about 
ſive or fix leagues to the weſt of the ſea, near 
the bay of Portland, broke out into flames, af- 
ter ſeveral ſuccuſſions of the earth. This con- 
flagration melted maſſes of ice of an enormous 
thickneſs, and gave riſe to impetuous torrents, 
which deluged the country, and carried down 

ER "T0 


* Introd. a PHiſt. du Denemarck. 
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to the ſea prodigious quantities of earth, ſand, 
and tones. The ſolid maſſes of ice, and the 
| immenſe quantity of earth, ſtones, and ſand, 
tranſported by the inundation, ſo loaded the 
fea, that, at half a mile from the coaſt, a ſmall 
mountain was formed, which ftill appeared 
above the ſea in the year 1750. We may 
form ſome idea of the quantity of matter carri- 
cd down to the ſea by this inundation; when 
we conſider that it was obliged to retreat 
twelve miles beyond its former limits. 

The inundation continued three days; and 
it was not till after this period that a perſon. 
could paſs on foot to the mountains 

Heela, which has always been regarded as 
one of the moſt famous volcano's in the uni- 
verſe, on account of its tremendous eruptions, 
is now one of the leaſt dangerous in the iſland. 
Mounts Kottlegan and Krafle have recently 
made as great ravages as Hecla did of old, It 
has been remarked, that this laſt volcano has 
thrown out flames ten times only in the ſpace 
of eight hundred years, namely, in the years 
1104, 1157, 1222, 1300, 1341, 1362, 1389, 
1558, 1636, and, laſtly, in the year 1693. 
This eruption commenced on the 15th of 
February, and continued to the month of Au- 
gult following. All the other eruptions laſted 
a few months only. From the above dates it 
appears, that Hecla made its greateſt ravages 

5 in 
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7 in the fourteenth century, having undergone no 

0 leſs than four eruptions ; that it remained per. 
7 fectly tranquil during the 15th century; and 
8 that it threw,out no fire for one hundred and 
9 ſixty years. From this period, there was one 
1 eruption only in the ſixteenth, and two in the 
4 ſeventeenth century. We now perceive in thi 


_ volcano neither fire, nor ſmoke, nor exhalations 


of any kind. We only find, in ſome ſmall 


"4 | hollows, as is common in many other pats of 
ff the iſland, boiling water, ones, land, and 
14 aſhes, 

78 In 1726, after a few ſuccufions of the nk 

| 1 | |. which were felt only in the northern cantons, 

H . 5 Mount Krafle began to throw out, with a dread- 
1 | ful noiſe, ſmoke, flames, aſhes and ſtones. This 


eruption continued two or three years, without 
doing any damage; becauſe the whole rejected 
matter fell back ur the mountain, or round 
its baſe. 

In 1728, the fire communicated with ſome 
mountains ſituated near Krafle, which burnt 
during ſeveral weeks. When the minerals they 
contained were melted, a river of fire ran gent- 
ly toward the ſouth into the country below thele 
mountains. This river threw itſelf into a lake 

about three leagues from Mount Krafle, and, 
"4.6 by the ſhock of the water, produced a horrible 
1720 noiſe, and clouds of vapours. The running of 
5 f the lava did not ceaſe till 1729, when the mat- 
| | | — © 000 
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ter which formed it was probably exhauſted, 
The lake was filled with an immenſe quantity 
of calcined ſtones, which raiſed its water conſi- 
derably. It is about twenty leagues in circums= 
ference, and ſituated at an equal diſtance from 
the ſea, We ſhall not take notice of the other 
volcano's in this iſland ; it is ſufficient that we 
have mentioned the moſt conſiderable of them &. 
From this deſcription we perceive, that the 
Jokuts of Hecla greatly reſemble the ſecondary 
volcano's of Etna; that, in both, the higheſt 
{ummit is tranquil ; that the ſummit of Veſu- 
vius is much ſunk ; and that probably thoſe of 
tna and Hecla were n 28851 than they 
are at preſent. 

Though the topography of volcano's in other 
parts of the world 1s not ſo well known as that 
of thoſe in Europe, we may, nevertheleſs, pre- 
ſame, from analogy, and the ſimilarity of their 
effects, that they reſemble each other in every 
reſpect. They are all ſituated in iſlands, or up- 
on the coaſts of continents. Almoſt the whole 
of them are ſurrounded with ſecondary vol- 
cano's. Some of them are active, and others 
extinguiſhed or quiet. The number of the lat- 
ter is greater, even in the Cordelieres, which ap- 
pear to be the moſt ancient domain of volcano's. 
In the ſouth of Aſia, the iſlands of Sonde, the 


Moluccas, and Philippines, bear evident marks of 
| deſtruction 


AHiſt. Gen. des Voyages, tom. 18, p. 9. 10. 11. 


ny 5 


008 by "Oh and are Ail infeſted with 
38 | volcano'ss They are likewiſe very frequent in 
io E | the ifland of Japan: This country is alſo more 
ſubject to earthquakes than any other part of 
the globe. In many places of Japan there are 
hot fountains. Moſt of the Indian iflands, and 
all the ſeas of theſe eaſtern regions, preſent to 
2 our eyes nothing but peaks and detached ſum- 
1 mits, which vomit out fire, and deep indented 
| coaſls, the relicks of ancient continents which 
are now no more. Here the mariner often 
meets with ports which daily ſink ; and even 
whole iſlands have been known to diſappear, 
and to be ſwallowed up, with their volcano's, 
by the waters. The ſeas in China are warm, 
which is a proof that there is a great efferveſ- 
1 cence in the maritime baſins of this region. 
= The hurricanes are tremendous, and water- 
! 
N 
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ſpouts are frequent. The tempeits are always 
preceded by general and perceptible boilings of 
the waters, and by various meteors and other 
* exhalaticns with which the atmoſphere is load- 
= (. 5 
I be volcano of Teneriff has been explored 
by Dr Thomas Heberden, who reſided ſeveral 
years in the village of Oratava, which is ſituated | 
at the foot of the Peak. In his way he found 
large ſtones diſpoſed on all ſides at ſeveral lea- 
gues from the top of the mountain. Some of 
them appeared to be entire, and others ſeemed 
| | : 90 
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to have been burnt, and thrown to this diſtance 
by the volcano. In aſcending the mountain he 
fill faw burnt rocks ſcattered about in large 


maſles. 


© We arrived, Dr Heberden remarks, at 


the famous grotto of Zegds, which is ſurround- 
ed on all ſides with enormous maſſes of burnt 


rocks. 


* A quarter of a 1 higher, we met with 
ea ſandy plain, in the middle of which there is 


ea pyramid of ſand, or yellowiſh aſhes, called 
the Sugar Loaf. Round its baſe, fuliginous 


© vapours perpetually ariſe. From thence to the 


* ſummit, the diſtance might be half a quarter of 


da league. But the aſcent is too difficult, on 


account of its ſteepneſs and the bad footing. . . 

However, we reached what is called the 
* Cauldron which is twelve or fifteen feet deep. 
ts ſides taper to the bottom, and form a cavity 
which reſembles a reverſed cone... Here 
the ground is very warm; and, from about 
twenty tubes or chimneys, a thick ſulphureous 


1 ariſes. The whole ground ſeems to be 


mixed with ſulphur, which gives the ſurface 
a brilliant appearance 


pon almoſt all the ſtones in the neigh- 


* bourhood, we perceive a greeniſh colour, in- 


*termixed with yellow like gold. A ſmall part 


* of this ſugar-loaf j is as white as chalk ; and an- 
other 
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c TIM part, ill lower, reſembles red clay co- 
FE yered with ſalt. | 

© In the middle of another rock, we diſcover- 
c ed a hole, which c ceeded not two inches in 
© diameter, from wh uce procecded a noiſe ſimi- 
lar to that of a conſiderable quantity of water 
© boiling over a great fire .“ 

The Azores, the Canaries, the iſlands of Cape 
Verd, Aſcenſion iſland, and the Antilles, which 


appear to be the relicks of ancient continents 
that united the Oid Con inent with America, 
offer nothing to our obſervation but burnt lands, 


or lands which till continue to burn. The vol- 
cano's formerly ſunk under the waters with the 


countries which ſupported them, excite ſuch 


terrible tempeſts, that, in one of theſe ſtorms 
which happened at the Azores, the ſuet fixed to 
the end of the plumb-line menes * the beat 
at the bottom of the ſea. 


III. 


Of extinguiſhed Volcand's, 


THE number. of extinguiſhed volcano's ex- 


ceed incomparably that of thoſe which are active. 
They 


* Obſervations on the Peak of Teneriff by Dr Heberden, 


they are very Butlers in almoſt every part 
of the earth. I might mention thoſe remarked 
by M. de la Condamine in the Cordelieres, and 
by M. Frenaye in St Domingo * near Port- au- 
Prince, and thoſe of Japan and the other eaſtern 
and ſouthern iſlands of Aſia, the whole of which 
countries have been formerly ravaged by fire, 
But I ſhall limit myſelf to the extinguiſhed vol- 


have been recogniſed by ſome 8 
voyagers. 

The ſoil of the iſle of France, ſays M. I Ab= 
be de la Caille, is covered with a prodigious 
number of ſtones of all ſizes, which are of a 


of holes; like a fieve. Moſt of them contain a 
great quantity of iron; and the ſurface of the 
earth is covered with the ore of this metal, 
We likewiſe find, eſpecially on the north coaſt 
of the iſland, a great many pumice ſtones, lavas, 
or refute of iron, profound grottos, and other 
manifeſt veſtiges of extinguithed volcano's. . . 

The iſle of Bourbon,” continues M. I'Abbe de 
iCailie, „though larger than the iſle of France, 
is only a large mountain, ſplit as it were from 
is ſummit into three different parts. Its top is 
coorered with wood, and inhabited; and two 
. birds of its declivity, which extends as far as 
y Vor. IX. N „„ 


0 Kare omi to M. de Buffon, by M. 8 | 
March 10, 1777. 
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cano's of the ifles of France and Bourbon, which 


' blackiſh aſh-colour. Many of them are full 
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* the ſea, are cleared and cultivated. The teſ 
is covered with the lavas of a volcano, which 
* burns ſlowly, and without any noiſe. It ſees 


not to burn much, except During the Fay 
* ſeaſons. .... . 


* Aſcenſion iſland has viſibly been formel 
and burnt by a volcano. It is covered with 


4 red earth, ſimilar to brick-duſt or burnt | 


JON: + > ++ UE iſland i is compoſed of ſeveral 
* mountains from 100 to 150 fathoms high, 
There is one till larger to the ſouth of the 
* iſland, which is about 400 fathoms in height. 
Its ſummit is double and lengthened : But al 
* the others are pretty perfect cones, and cover- 
© ed with red earth. The land and part of the 
* mountains are interſperſed with prodigious 
© quantities of rocks full of holes, like ſieves, and 
* with very light calcarious ſtones, a number of 
© which teſembled- coagulated milk; ſome dt 
© them were laid over with a dirty whito varniſh 
approaching to green. Pumice ſtones are like: 
* wile very frequent f.“ | 
The celebrated Captain Cook remarks, that 
in an excurſion to the interior parts of Otahelts 
they found burnt rocks, like thoſe of Made; 
that all the {tones bore inconteſtible marks of hire; 
that they likewiſe perceived traces of fire in the 


clay upon the hills; and that Otaheite and 4 
| numbe 


+ Mem. de PAcad. des Sciences, annfe 1754, P. 111. 121 
and 126. 
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under of adjacent iſlands might be ſuppoſed to 
de the relicks of a continent which had been ſwal- 
lowed by the exploſions of ſubterraneous fire T. 
Philip Carteret tells us, that one of the Char- 
Jotte iſlands, ſituated in the 1 10 10 of ſouth la- 
tude, is of a prodigious height and a conical figure; 
that its ſummit is like a funnel, from which 
ſmoke iſſues, but no flames; and that, on the 
| moſt ſouthern coaſt of New Britain, there are 
three mountains, from one of which proceeds a 
large column of ſmoke 1. 

We find baſalts in the iſle of Bourbon, where 
the volcano, though feeble, ſtill acts; in the iſle 
of France, where all the fires are extinct; and 
in Madagaſcar, where there are both active and 
extinguiſhed volcano's. But, to mention no os 
ther baſalts but thoſe of Europe, we know that 
there are conſiderable maſſes of them in Ireland, 
in Britain, in Auvergne, upon the borders of the 
Eibe, in Miſnia upon Mount Cattener, at Ma- 
rienburg, at Weilbourg in the county of Natlau, 
atLauterback, at Billitein, in ſeveral parts of Helle, 
in Luſace, in Bohemia, &c. Thele bataits are 
molt beautiful Javas produced in all thete coun- 
tries, by volcano's which are now extinct. But 
we ſhall content ourſelves with abridged deſcrip- 
tions of extinguiſhed volcano's in France, 

Ns - * The 

? Cook's voyage, tom. 2. p. 431. 

1 Carteret's voyage, P. 250. and 275: 
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5 About two thirds up the mountain, we mee 
With irregular rocks, briſtled with miſhapen 
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| © The mountains of Auvergne,” 5 M. Guet. 
: tard, which have formerly, in my eſtimation, 

© been volcano's . .. . . are thoſe of Volvie two 

c leagues from Riom, of Puy-de-ddme near Cler. 

mont, and of Mount Or. The volcano of Vol. 

vie has formed, by its different lavas, ftrata ly- 

* ing upon each other, and compoling enormous 

* maſſes, in which quarries are dug, and furniſh 

; ſtones to Nin places at a diſtance. ..., | 

* was at Moulins where J firſt diſcovered lava. 

and being at Volvic, I perceived that the 

* mountain was almoſt entirely compoſed of 

© matters which had been thrown out by the es 


© ruptions of volcano's. 
The figure of this mountain is conical, and 


* its baſe conſiſts of rocks of a grayith white gr 
© nite, or of the colour of a pale roſe... . The 

© reſt of the mountain is compoſed entirely d 
: blackiſh or reddith pumice ſtones, heaped upon 
each other without order or connection... 


points turned to all ſides, and of an obſcure rel 

© or dirty black. they are ſolid and hard, and 
© have no holes, like the pumice Rones. , Befott 
arriving at the ſummit, we find a hole of font 
© fathoins wide, and of a conical figure, approac 


sing to that of a tunnel... . . Ibe an the 


mountain fo the north and walk; appeared to be 


« Yolvio 


* ſolely compoſed of pumice ſtones .. 


0 


« 


' of the mountain, and ſeem to he continued 


covered by the ravines a little below the ſum- 
mit... Theſe ſtones are of an iron gray co- 
Jour, and ſeem to have a white grain, which 
comes out on the ſurface like an effloreſcence : 
Though ſpongy, and full of {mall irregular 


© Mount-puy-de-ddme is nach but a maſs 
i of matter which indicates the dreadful effects 
' of the moſt violent fire. . , . In thoſe places 
© of the mountain which are not covered with 
plants and trees, we travel among pumice 
' flones, pieces of lava, and a gravel or ſand, 
formed by a kind of iron droſs and ſmall bits 
of pumice-ſtones mixed with aſhes. 
© Theſe mountains exhibit ſeveral peaks, and 
' all of them have cavities or funnels of greater 
' or ſmaller dimenſions. One of theſe peaks, the 
'road which leads to it, and the whole ſpace as 
far as Puy-de-dome, are only vaſt heaps of 
' pumice-ſtones, The ſame obſeryation is ap- 
' plicable to the other peaks, which are fifteen 
or ſixteen in number, ſituated in the ſame line 
' from ſouth to north, and all of them furniſh= 
bed with funnels. 
The top of the peak of Mount Or is a rock 
: compoſed of a tender whitiſh aſh-coloured 
lone, ſimilar to that on the ſummits of all the. 
N 3 mountains 
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(wah the beds of ſtone follow the oo 


through it, and to communicate with thoſe dif- 


choles, they are hard. — 
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mountains in this volcanic country: "Teh is Of 


* ly a little lighter than that of Puy-de-ddme, 

If I found not on this mountain as many 
* veſtiges of a volcano as in the other two, i, 
F muſt be partly aſcribed to this circumſtance 
* that Mount Or is more covered, through it 
whole extent, with trees and ſhrubs, thay 


Mounts Volvic and Pay-de-dome. . . . Hoy. 


ever, the ſouth- caſt part is entirely bare, and 


entirely compoſed of ſtones and rocks, which 


* ſeem to have been exempted from the effec: 
UU; + | | 
© But the peak of Mount Or is a cone Ralls 
to thoſe of Volvic and Puy-de-dome. To the 
* eaſt of this point is the Peak du Capuchin, 
which is b&cv-1{e conical, but not ſo regular as 
* thoſe of the preceding mountains. [t even 


* 


* 


© appears that this peak has undergone more 


changes in its ſtructure; for every thing is more 
* irregular, and broken into ſmaller portions. 
© There are ſtill ſeveral other peaks, the baſes of 
* which reſt upon the ridge of the mountain; but 


* they are all overtopped by Mount Or, Mich 


is 529 fathoms high. . . . The peak of Mount 
Or is very rugged : I 1 in a point a. 
* bout fifteen or twenty feet in diameter 

© There are ſeveral canical mountains between 


*© Thiers and Saint Chaumont, which led me to 


„think,“ ſays M. Guettard, that they might 


* have been burnt. . , « Though I have never 


been 
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Y been at Pontgibault, have ſuBcient! proofs to 
© convince me that the mountains of this canton 
care extinguiſhed. volcano's ; | have received 
fragments of lava from them, which it was 
vil to recogniſe, by the yellow and blackiſh 
points of vitrified matter, which are the moſt 
certain characteriſtics of volcanic produc- 
Cons 
The fs M. 'Guettard and M. Faujas have 
found, on the left bank of the Rhone, and a 
good way into the country, very large fragments 
of baſaltic columns. . . . In aſcending into the 
Vivarais, they found in a, rapid brook a vaſt 
collection of volcanic matter, which they fol- 
lowed to its ſource, It was not difficult to re- 
copniſe the volcano. It is a very high moun- 
tain, on the top of which they found a mouth 
of about 80 feet in diameter. Below this mouth 
the lava is partly viſible. It has flowed down 
the ravines in great maſſes, for the ſpace of ſeven 
or eight thouſand fathoms, The matter. has 
heaped together while yet burning in certain 
places; and, after fixing, it chapped and ſplit 
through its whole thickneſs, and left the whole 
plain covered with innumerable columns, from 
tifteen to thirty feet long by about ſeven inches 
in diameter T. 


» Heving 


* Mem. de PAcad. des Sciences, année 1752, p. 29,—58. 
7, Journal de Phyſiques, par M. V Abbe n Mois do 
Decembre 1775, P. ns 
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. 


i 3 proceeded to Montferrier, ay 
M. Montet, a village about a league diſtant 
from Montpelier. . . . . I found a number 

* of black ſtones, detached from each other, and 
5 of different figures and ſizes. - , . I compz. 
* red them with others which were unqueſtion- 
* ably the production of volcano's, . . . and found 
* them to be of the ſame nature, Hence 1 no 
f | JOnger doubted that theſe ſtones of Mantferrier 
© were a very hard lava, or a matter melted by 
* a volcano, which had long been extinguiſhed, 
F The whole mountain of Montferrier is inter- 
ſperſed with theſe ſtones, and the ſtreets are 
| 13 and the village partly built with them. 
Tbe ſurfaces of theſe ſtones are, in ge. 
. full of holes or poroſities, which ſuf- 
\ * iciently indicate that they have been formed 
of matter melted by a volcano. This lava i 
* diſperſed over all T7408 grounds adjacent to 2 20 
erer 


On the ſide of Peron extinguiſhed . 

* no's are very numerous... The whole 
* country is full of them, eſpecially from Cap 
F d Agde, which itſelf is an extinguiſhed volca- 
no, to the foot of that chain of mountains 
* that commences five leagues to the north of 
* this coaſt, and upon their declivity, or at 2 
little diſtance from them, are ſituated the vil 
b lages of Livran, Peret, Fontés, Nefiez, Gabi- 
* an, and Faugeres. In going from ſouth ben 
| * nort 


( 


( 


i 


= 


AND VOLGANO'S., or 
© north, we find a remarkable plinth. or chaplet, Y 


« which begins at Cap d' Agde, and comprehend 


Mounts Saint-Thibery and Cauſſe, (mountains 


« ſituated in the middle of the plains of Breſſan), 
the peak of Valros in the territory of this vil- 
(lage, the peak of Montredon in the territory 
© of Tourbes, and that of Saint-Marthe, near 
the royal Priory of Caſſan. Beſides, from the 
«foot of the mountain, a great and long maſs 

{zriſes, and terminates to the ſouth near the 
© Grange of Pres, and from eaſt to weſt between 
(the village of Caus and that of Nizas.. . . It 


{is to be remarked of this canton, that it con- 


fiſts of almoſt nothing but a maſs of lava, and 
* that in the middle of it there is a round mouth 
' or diſtinct crater about 200 fathoms in diame- 


* ter, which formed a pond that has ſince been 
' drained by a deep cut through the hard lava, 


* which is diſpoſed into ſtrata, or rather conti- 

guous undulations. 

In all theſe places we find lava and pumice 
' ſtones. Almoſt the whole village of Pezenas 
'is paved with lava. The rock of Agde is no- 
' thing but a hard lava, and the whole of this 
village is built and paved with this lava, which 


dis very black. . . .. Almoſt the whole territory 


' of Gabian, in which is the famous fountain of 


Petroleum, is beſtrewed with lava and pumice- 


* ſtones, 


We likewiſe find | at Cauſſe, Baſan, and 
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Saint Tbibery, a conſiderable quantity = be- 
© ſalts, which are commonly priſms with fix. 
ſides, and from ten to fourteen feet i in length 
© Theſe baſalts are found in a place where the 

* veſtiges o of an- ancient volcano are no longer 

© recogniſable. = 

»The baths of Balaruc every where preſent 

© us with relicks of an extinguiſhed. volcano, 
© The ſtones found there are nothing but pu- 

© mices of different ſizes. 

In all the volcano's | examined, I remarked, 
© that the matter or ſtones thrown out are of v. 
© rious figures. Some of them are in large, 
© heavy, and hard maſſes, like the rock of Age: 
Others, like thoſe of Montferrier and the lan 

* of Tourbes, are in detached. Pieces of conſide 
© rable weight and hardneſs *. 

M. Villet, of. the academy of Marſeilles, hy 
tranſmitted to the king's cabinet ſome ſpecimens 
of lava and other matters found in the extin- 
guiſhed volcano's of Provence; and he writes 
me, that, a league from Toulon, there are ei- 
dent veſtiges of an ancient volcano ; and that, 
having deſcended a ravine to the foot of this old 
volcano of Mount d' Ollioules, he was ſtruck 
with the appearance of a detached rock which 
had come down from the mountain. It was 


calcined; and, having broke off ſome pieces, be 
found 


* Mem. de P Acad. is Sciences, annee a; p. 466 
473 · 
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found i in the heart fin ſulphureous particles ſo 
ſtrongly marked, that he no longer doubred the 
ancient exiſtence of theſe volcano” 8 which are 
now extinct *. 

M. Valmank de Bomare has LS e in the 
territory of Cologne, the veſtiges of ſeveral ex- 
tingui ſhed volcano's. . | 
I could give many other examples, which all 
concur in proving, that the number of extin- 
guiſhed volcano's is perhaps a hundred times 
gieater than that of thoſe now aQually ex- 
iling. I muſt here remark, that, between theſe 
two, there are, as in all the other operations of 
Nature, intermediate ſtates, degrees, and ſhades, 
of which we can only lay hold of the principal 
traits, For example, the Solfataras are neither 
ative nor £XUDSUUnER, volcano's, but ſeem to 
participate of both. Theſe no man has better = 
deſcribed than one of our learned Academicians, . i 
M. Fougeroux de Bondaroy ; I ſhall, therefore, L 
lay before the reader his chief obſervations. _ 
; * Solfatara, ſituated four miles weſt from Na- 
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1 ples, and two miles from the ſea, is ſurround- 
aa on all ſides with mountains. Before arri- 
Ling at it, we muſt aſcend about half an hour, 


8 © The ſpace compriſed between the mountains 
"= torms a baſin of about 1200 feet in length by 


: Boo feet broad. With regard to the moun- 
8 | DF 


Lettre de ML Villet a * de Buffon; Af, Marfeille le 8. 
Mai 1775. 
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55 The ſail in the bottom of the baſin is a very 


© conſiſt of bare rocks, without earth or plants, 


x 3 mentioned, and which are common 


athe baſin, apertures or mouths, from which 


© js felt through the ſhoes, and a diſagreeable 


* rains, it lies 1 in a bottom ; but it 18 not. ſo low 
© as the ground you TOR in going to it 


fine, cloſe, beaten ſand, and it is ſo dry and 
* parched that jt produces no vegetables, The 
* colour of the ſand is yellowiſh. ., + +. TRE» 
©phur, which is found in great quantities among 
* the ſand, gives it this colour. The mountains 
© which bound the greateſt part of the baſin 


Some of them are ſplit, and their parts are 
© burnt and calcined; but the whole preſent no 
arrangement or order in their poſition. ..., 
5 They are covered with greater or ſmaller quan- 
© tities of ſulphur, which is ſublimed in this part 
© of the mountain and in the neighbouring baſin, 
© The oppoſite fide conſiſts of a better ſoil. Ee 

© Neither does it preſent furnaces ſimilar to thoſe 


on the other ſide. 
© In ſeveral places, we find, in the bottom of 


* iſſues ſmoke, accompanied with a heat that 
would burn the hands ſmartly ; but it is not 

* ſtrong enough to kindle paper 

© The adjacent places produce a heat which 


* odour of ſulphur exhales from them... When 


© a ſharp nes ſtick i is thruſt into the ground, 
de 


i there ſoon iſſues a vapour or ſmoke, ſimilar to 
that which exhales from the natural crevices, 
Through theſe apertures, a ſmall quantity 
of ſulphur is ſublimed, together with a falt 
$ which has all the characters of ſal ammoniac. 


8 find threads of allum .... Laftly, ſulphur 
is collected from Solfatara. . . . This ſubſtance 
eis extracted from grayith ſtones, interſperſed 
© with ſhining particles, which are ſulphur cry- 
i tallized between the ſtony particles. Theſe 
*ftones are ſometimes impregnated with allum. 


our foot, we eaſily perceive that the ground is 
hollow below. 5 
If we traverſe the ſide of the mountain, 
where the mines are moſt numerous, we find 
 lavas, pumice- ſtones, the droſs of volcano's, 


compared with the matters at preſent fur niſh- 


formerly the mouth of a volcano . 
© The baſin of Solfatara has often Gates 
'its form; and we may conjecture that it will 
00 aſſume others. This territory daily hol- 
jows and undermines itſelf. It at preſent 
forms a vault which covers an abyſs.... If 


| © this vault ſinks, the abyſs will pfobably fill 
* with water and produce a lake ...“. 


M. 


* Mem. de V Acad. des Sciences, annee 1765, p. 267.—283. 
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On ſeveral ſtones which ſurround Solfatara, - 


By firiking the middle of the baſin with 


'&c, In a word, the whole appearances, when 


ed by Veſuvius, demonſtrate that Solfatara was 
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Rome and Tivoli, the water of which has 4 


elt forms two ſmall lakes, about forty fathom, 


© They are compoſed of plants reduced into a 
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M. Fougeroux de Bonderoy has likewiſe made 
ſome obſervations on Solfataras in other 
parts of Italy. | 1 

„ have been,” ſays he, at the ſource of a 
© rivulet, which we paſs in the road between 


* ſtrong odour of liver of ſulphur. n. 


© in their greateſt extent. 
One of theſe lakes, according to the plumb- 
© line we were obliged to uſe, was, in different 
* places, 60, 70, and 80 fathoms deep. . In 
* theſe lakes we ſaw ſeveral floating iſlands, 
* which ſometimes change their ſituation. . ,, 


kind of light turf, upon which the waters, 
© though corroſive, have no effect. 
* The heat of theſe waters was 20 degrees, 
« when the thermometer in the open air ſtood at. 
18 degrees. Thus it appears from experiment, 
that the heat of theſe waters is inconſiderable., 
They exhale a diſagreeable odour; and this 
vapour changes the colour of vegetables and 


of copper *. 


The Feindt of Viterbe, M. Abbe Ma- 


zcas remarks, has a mouth of from three 


* to four feet only. Its waters boil, exhale an 


© odour of the liver of ſulphur, and petrify 


* their canals, like choſe of Tivo n Ns de- 


* gree 
* » Mem. de PAcad. des Sciences, annce 1770, p. —7 
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i ore. 4 their heat is that. of boiling water, 
and ſometimes. more. The volumes of 
ſmoke, which ſometimes. 1 indicate a ſtill 
7 mn heat; and yet the bottom of the baſin. 
is covered with plants which grow in the 
bottom of the lakes, and in the marſhes, 
In ferruginous ſoils, theſe waters produce vi- 
' triol,' &c. f. ES ws 
In ſeveral of the Apennine mpüng nian ad 
particularly in thoſe on the road from Bologna 
to Florence, we find fires, or vapours which re- 
 quire only the approach of a candle to inflame 
them. | 
The fires of Mount Cenida, near Pietramala, 
are ſituated at different heights of the moun- 
* tain, upon which we find four mouths that 
throw out flames. , -. . One of theſe fires is 
ein a circular place ee with a riſing 
ground... . Here the earth appears to be 


burnt, and the ſtones are blacker than thoſe 


ein the neighbourhood ; there likewiſe iſſues, 
chere and there, a lively, blue, clear flame, | 
which riſes from three to four feet high... . 
but, beyond this circular ſpace, we ſee no fire, 
though the heat of the ground is perceptible 

' at the diſtance of ſixty feet from the centre 
' of theſe flames 


Along a fiſſure or crevice in the 8 


* hood of the fire, we hear a dull noiſe, like that of 
| wind 
+ Mem. des Savans étrangers, tom. 5. p. 325. 
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wind moving througli a ſubterraneous aſſige 
J /Neir this place, we find two fources of hot 
water.. . The ground, in which fire has lon 
© exiſted, is neither depreſſed nor elevated. 
Near this fire we ſee no volbanic ſtones, nor 
* any mark which indicates that fire Has ever 
been thrown out. However, ſome little hill 

© in the neighbourhood have every appearance 

© of having been formed, or at leaft changed 
© by volcano's.. . . In 1965; fuccuſſions of an 
earthquake were felt in the environs; but 
no change was produced on the fire, neither 
* was the ſmoke increaſed or diminiſhed.' |, . 
About ten leagues from Modena, at a 
place called Barigazzo, there are five or fix 
* openings where, at particular times, flames ap- 
* pear, which are extinguiſhed by a ſtrong 
wind: There are likewiſe vapours which in- 
© flame by contact with fire, , . . But, notwith- 
© ſtanding the unequivocal veſtiges of extin- 
guiſhed volcano's which ſubſiſt in moſt of theſe 
© mountains, the fires ſeen there are not new. 

© volcano's forming, becauſe they, never throw 

out any volcanic matter *. 

Hot waters, as well as the fountilrs of Pe- 
troleum, and other bituminous and oily ſubſtan- 
ces, ſhould be regarded as another ſhade be- 
tween hee apa and active volcanos. 

. When 


* Mem. far le Pete, par M. Fougeroux de Banderoy, 
dans ceux de Acad. des n, aunce 1770, p. PF; 
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When ſubterraneous fires exiſt near ſtrata of 
coal, they diffolve the coal, and give rife to moſt. 
ſources of bitumen: They likewiſe occaſion the 
heat of the hot ſprings which run in their 
neighbourhood, But theſe ſubterraneous fires 
now burn with tranquility ; ; and we only recog- 
niſe their ancient exploſions by the ſubſtances 
they have formerly rejected. They ceaſed to act 
when the ſea retired from them ; and, as already 
remarked, I believe there is no longer any rea- 
ſon to dread the return of theſe dire ful explo- 
ſons, ſince every obſervation concurs in ſhow- 
ing that the ſea will always retire farther and 
farther. 3 4 
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Of Lavas and Baſalts. 
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To what we have ſaid on the ſubject of vol- 
ano's, we ſhall add ſome remarks on the mo- 
tion of wh and on the time neceſſary for 
heir cooling and their converſion into vegeta- 
ble foil, 

The lava which runs from the foot of the e- 
uncnces formed by the matters rejected by the 
bolcano, is an impure glaſs in fuſion. It is a 
3 viſcous, and half fluid ſubſtance. 
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- ence the torrents of this vitrified matter, when 
compared to torrents of water, run ſlowly ; and 
vet they often proceed to great diſtances, In 
| theſe torrents of fire, however, there is another 
movement than what takes places in thoſe of 
water: This movement tends to elevate the 
whole running mals, and is produced by the ex- 
panſive force of the heat in the interior parts of 
the burning torrent. The external ſurface cools 
firſt ; the liquid fire continues to run below; 
and, as heat acts equally on all ſides, the fire, 
which endeavours to eſcape, elevates the ſuperior 
parts that are already conſolidated, and often 
forces them to riſe perpendicularly. This is the 
origin of thoſe large maſſes of lava in the form 
of rocks, which are found in the courſe of al- 
moſt every torrent where the declivity is not 
great. By the efforts of this internal heat, tle 
lava makes frequent exploſions; its ſurface opens, 
and the liquid matter ſprings up and forms thoſe 
maſſes which we ſee elevated above the level of 
the torrent. Le P. de la Torre, I believe, is the 
firſt perſon who obſerved this internal movement 
of burning lavas, which is always more violent 
in proportion to their thickneſs and the gentic- 
neſs of the declivity. This effect is common io 
all matters liquiſied by fire, and every man may 
fee examples of it in our common founderies*. 


it 


The lava of iron founderies exhibits the ſame effect. 


When this vitreous matter- runs ſlowly, and accumulates l 
5 dhe 5 
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If we obſerve thoſe large ingots or maſſes of 
melted iron, which run in a mould or canal with 
z very ſmall declivity, we ſhall perceive that 
they have a tendency to riſe like arches, eſpeci- 
ally when the ſtream is very thick “. We have 
formerly ſhewn, by experiments, that the time 
of conſolidation is always proportioned to the 
| thickneſs of the ingots, and that, when their ſur- 
faces are hardened, the interior parts ſtill conti- 
nue to be liquid. It is this internal heat which 
elevates the ingots and makes them bliſter. If 
their thickneſs were greater, there would be pro- 
duced, as in the torrents of lava, exploſions, rup- 
e WY tures 


the baſe, we ſee eminences ariſe, which are bubbles or concave 
hemiſpheres of glaſs. Theſe bubbles increaſe, when the ex- 
panſive force is great, and the matter has little fluidity : It 
then ſuddenly explodes into a flame, and makes a conſiderable 
report. When the liquified matter is ſufficiently adheſive to 
ſuffer a great dilatation, theſe ſuperficial bubbles acquire a 
volume of eight or ten inches in diameter, without breaking. 
When the vitrification is leſs complete, and the matter is viſ- 
cous and tenaceous, the bubbles are ſmaller, and in cooling 
form concave eminences called 72ad's eyes. What happens in 
miniature in our founderies, is likewiſe exhibited upon a larger 
icale in the lavas of volcano's. 

* 1 have not mentioned ſome particular cauſes which fre- 
quently produce a curvature or ſwelling in our melted ingots : 
For example, when the matter is not very fluid, or when the 
mould is too moilt, the ingots bend conſiderably; becauſe 
theſe cauſes concur in augmenting the effect of the firſt. 
Thus the humidity of the ground, on which the torrents of lava 
deſcend, and the internal heat concur in raiſing the maſs, and 
'n producing exploſions, which are always accompanied _ 

toſe jets of matter formerly mentioned, 


* 
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fire incloſed in the interior parts of the 
ingots, This explication, drawn from the nz 


ing and extinguiſhing fire, ſoon conſolidate 


that gives riſe to baſaltic priſms * and their joint. 


tures in the ſurface, and perpendicular ets of 
metallic mater puſhed out by the action of the 


ture of the thing itlelf, leaves no doubt concer- 
ning the origin of thoſe eminences ſo frequent 
in valleys and plains, which have been over-ruy 
or covered with laya. | 

When, after deſcending from the mountain 
and traverſing the fields, the burning lava ar- 
rives at the margin of the ſea, its courſe is ſud- 
denly interrupted, the torrent. advances, and, 
like a powerful enemy, makes the water at firſ 
retire : But the water by its immenſity, by the 
reſiſtance of its cold, and by its power of arreſt- 


the torrent of burning matter, which can now 
proceed no farther, but riſes up, accumulates 
new ftrata, and forms a perpendicular wall: 
from the top of which the lava falls and applies 
itſelf to the face of the wall thus formed. lt is 
this falling and arreſting of the burning matter 


ed columns. Theſe priſms have generally five, 
ſix, or ſeven ſides, ſometimes only three or four, 


and 


I ſhall not here i inquire into the origin « af the term baſal, 
'which M. Deſmarets of the academy of Sciences, a learned na- 
turaliſt, believes to have been applied by the ancients to different 
kinds of ſtones ; but ſhall limit myſelf to the baſaltic lee, which 


appears under the form of e columns. 
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and ſometimes eight or nine. The baſaltic co- 


of 
ie lumns are formed by the perpendicular fall of 
ie the lava into the ſea, whether it falls from high 


rocks on the ſhore, or from a wall raifed by its 
own accumulations. In both caſes, the cold 
and humidity of the water arreſt the burning 
matter, and conſolidate its ſurfaces the moment 
it falls; and the. ſucceſſive bundles or mafles of 
lava apply themſelves to each other. As the in- 
ternal heat of theſe maſſes tends to dilate them, 

a reciprocal reſiſtance is created; and the ſame 
ſet is produced as happens in the ſwelling of 
peaſe, or rather of cylindrical grain, when ſqueea- 
«din a cloſe veſſel filled with boiling water. 
Fach of theſe grains would aſſume a hexagonal 
feure by reciprocal compreſſion. In the ſame 
manner, each bundle or maſs of lava aſſumes ſe- 
reral ſides by dilatation and reciprocal reſiſtance ; 
and, when the reſiſtance of the ſurrounding 
| bundles is ſtronger than the dilatation of the 
bundle ſurrounded, inſtead of becoming hexa- 
gonal, it has only three, four, or five ſides. 
But, if the dilatation of the ſurrounded bundle 
is ſtronger than the reſiſtance of the ſurrounding 
bundles, it aſſumes ſeven, eight, or nine fides, 
which are always longitudinal. 

The tranſverſe articulations of theſe priſma- 
tic columns are produced by a cauſe ſtill more 
imple: The bundles of lava fall not in a regu- 
lar and continued ftream, nor in equal maſſes, 

O 3 | Hence, 


— 
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Hence, if there are intervals in the fall of the 
matter, the ſuperior ſurface of the forming co- 
lumn being partly conſolidated, is hollowed 
by the weight of the ſucceeding maſs, which 
then moulds itſelf into a convex form in the con- 
cavity or depreſſion of the firſt. This is the 
productive cauſe of thoſe joints or articulation 
which appear in the greater part of priſmatic co- 
lumns. But, when the lava falls in an unin- 
terrupted ſtream, then the baſaltic column is 
one continued maſs, without any articulations, 
In the ſame manner, when, by an exploſion, 
ſome derached maſles are darted from the torrent 


of lava, theſe maſſes aſſume a globular or ellipti- 


cal figure, and are even ſometimes twiſted like 
cables. - To this ſimple explication, all the forms 
of baſalts and figured lavas may be caſily re- 


ferred. 


It is to the rencounter of lava with the waves, 
and its ſudden conſolidation, that the origin of 
theſe bold coaſts, which border all the ſeas at 


the foot of volcanic mountains, is to be aſcri- 
bed. The ancient ramparts of baſalt found 
in the interior parts of continents, ſhow that the 
ſea has been in the neighbourhood of theſe vol- 


cano's when they had thrown out lava, This 


is an additional proof of the ancient abode of the 
waters upon all the lands now inhabited. 

The torrents of lava are from a hundred to 
two and three thouſand fathoms broad, and 


ſometimes one hundred and fifty, and even two 
hundred 
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hundred feet thick : And, as we have found by 
experience, that the time'of the cooling of 
gals is to that of the cooling of iron as 
132 to 236, and that the times of their re- 
ſpective conſolidation are nearly in the ſame 
proportion, it is eaſy to infer, that, to conſoli- 
late the thickneſs of ten feet of glaſs or lava, 
201 25 minutes would be neceſſary, fince it 
requires 360 minutes to conſolidate ten feet 
thick of iron, conſequently it will require 
4028 minutes, or 67 hours 8 minutes, 
to conſolidate 200 feet thick of lava : By the 
ame rule we ſhall find, that 30 days 22, or 
a month, will be requiſite before the ſurface of 
this lava of two hundred feet thick be ſufficiently 
cold to admit of being touched. Hence a year 
will be neceſſary to cool a lava of two hundred 
feet thick, ſo as to admit of being touched, with- 
out burning, at the depth of one foot; and, at 
ten feet deep, it will be ſtill ſo warm, at the end 
of ten years, as not to be tangible; and a hun- 
ired will be requiſite to cool it to the ſame 
degree in the middle of its thickneſs. Mr 
Brydone relates, that, more than four years af- 
ter the lava had flowed, in the year 1766, at the 
foot of Etna, it was not perfectly al Maſſa, 
2 Sicilian author worthy of credit, tells us, 
that, being at Catania, eight years after the 
' great eruption in 1669, he found, that the 
lava in ſeveral places was not entirely 
' cool *. . 


About 


. Voyage an Sicile, tom. 1. p. 213. 
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- About the end of April I771, Sir. Willan 
Hamiken dropt pieces of dry wood into acre- 
vice in the lava at Veſuvius, and they were in- 
ſtantly inflamed: The lava iſſued from tbe 
mountain on the 19th of October 1767, and 
had no communication with the fire of the vol. 
cano. The place where this experiment waz 
made, was at leaſt four miles diſtant from the 
mouth from which the lava iſſued. He is firm- 
ly perſuaded, that many years are neceflary to 
cool a lava of this thickneſs (about 200 feet), 

I have had no opportunity of making experi- 
ments upon conſolidation and cooling, but with 
balls of ſome inches in diameter. The only 
method of making experiments on a larger ſcale 
would be, to oblerve lavas, and to compare the 
times exhauſted in their conſolidation and cool. 
ing, according to their different thickneſſes. I am 
ſatisfied that theſe obſervations would confirm 
the law I have eſtabliſhed for the cooling of 
bodies from the ſtate of fuſion to the common 
temperature; and although theſe new obſerva- 
tions are by no means neceſſary to ſupport my 
theory, ſtill they would help to fill up that im- 
menſe gap between a cannon-ball and a pla- 
net. | Y | 
It now remains for us to examine the nature 
of lava, and to ſhow, that, in time, it is convett- 
ed into fertile earth; which recals the idea of 


the firſt converſion 5 the ſcoriae of the primi- 
tive 
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ive glaſs that covered the whole ſurface of | 


the globe after its conſolidation. 


© Under the denomination of lava, we com- 


'prehend not, fays M. de la Condamine, all 


the matter thrown out by a volcano, ſuch 


4s aſhes, pumice- ſtones, gravel, and ſand; but 
' ſolely thoſe reduced to a liquid ſtate by the 
„action of fire, and which, by cooling, form 


(ſolid maſſes, whoſe hardneſs ſurpaſſes that 


' of marble. This reſtriction notwithſtanding, 
many other ſpecies of lava may be conceived, 

according to the different degrees of fuſion 
in the mixture, the greater or ſmaller quanti- 
ty of metal, and its greater or leſſer intimate 
' union with the various matters. Beſide many 
(intermediate kinds, three ſpecies are eafily 
„diſtinguiſhable. The pureſt lava reſembles, 
when poliſhed, a ſtone of an obſcure dirty 


gray colour, It is ſmooth, hard, heavy, and 
"interſperſed with ſmall particles ſimilar to 


'black marble, and whitiſh points. It ſeems 
to contain metallic particles. At firſt ſight, 
it reſembles ſerpentine, when the colour of 
the lava does not tend to green. It re- 


ceives a pretty fine poliſh, which is more 
or leſs vivid in different parts. It is made 


; 2 tables, chrmney-pieces, &c. 
Ihe coarſeſt kind of lava is rugged and un- 
deren. It reſembles the ſcoriae or droſs of 


iron. The moſt common ſpecies holds a 


middle rank between the two extremes: 
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1 | © It is that which we every where find in large 
Y 2 * maſſes upon the ſides of Veſuvius and in 
1 © the adjacent fields, where it has run in torrent, 
1 In cooling, it has formed maſſes ſimilar to 
5 : * ferruginous and ruſty rocks, which are often 
1 many feet thick. Theſe maſſes are frequent- 
|| ly interrupted and covered with aſhes and 
7 © calcined matter. . It is under ſeveral 
4 alternate ſtrata of lava, aſhes, and earth, the 
| * whole of which forms a cruſt of from 60 
{| to 80 feet thick, that temples, porticos, ftz- 
5 © tues, a theatre, and an entire city have been 
hy. * diſcovered ®, . 
#1 M. Fougeroux de Bondaroy en * that, 
$ < mmediately after an eruption of burnt earth 
51 © or of a kind of aſhes, Veſuvius generally 
1 © throws out lava, which runs down the fiſſures 
1 or furrows made in the mountain. 
"ol * The mineral matter inflamed, melted, and: 
1 flowing, or lava properly ſo called, iſſues through 
is © cracks or crevices with more or leſs impetu- 
31 * olity, and in greater or ſmaller quantity, accor- 
1 * ding to the violence of the eruption. It ſpreads 
bu * to a greater or ſmaller diſtance, according to 
3 the degree of fluidity, and the declivity of the 
4 * mountain, which more or lets retards its cool- 
+ A 
4: * That which now covers a part of the land 
io *at 
71 Mem. de. Acad. des Sciences, annce 17 37, p. 374. 
| 
i. | 
#28 
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eat the foot of the mountain, and which ſome- 
(times ſtretches as far as Portici, conſiſts of 
glarge heavy maſſes, briſtled with points on 
their upper ſurface. The ſurface which reſts 
ten WM © on the ground is flatter : As theſe pieces lie 
nt- WY © above each other, they have ſome reſemblance 
nd to the waves of the ſea, When the pieces are 
ral larger and more numerous, 1 aſſume the 
he figure of rank 
2 In cooling, the lava afeds various forms. 
ia- WW © The moſt common is that of tables or boarde 
cn Wl © of greater or ſmaller dimenſions. Some pie- 
ices are fix, ſeven, and eight feet long, It 
at, Wl © breaks into this form in cooling and conſoli- 
th WW dating. This is the ſpecies of lava which 1 is 
ly WM © briſtled with points. 
res © The ſecond ſpecies reſembles great ropes : 
It is always found near the mouth of the 
ad. * volcano, and appears to have been ſuddenly 
zh Wi | fixed, and to have rolled before it hardened. 
u- WF {it is lighter, more brittle, more bituminous, 
and fofter, than the firſt ſpecies. By break- 
'ing it, we likewiſe perceive that its ſubſtance 
is not ſo cloſe and compact. 
* At the top of the mountain, we find a third 
een of lava, which is brilliant, and com- 
poſed of threads which ſometimes croſs one an- 
other. It is coarſe, and of a reddiſh violet co- 
55 .. . Some fragments are ſono- 


rous, and have the figure of ſtalaQtites. . . 
: ed 
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© Laſtly, in certain parts of the mountain, ve 


find lavas of a ſpherical form, and appear to he 


been rolled. It is eaſy to conceive how the 


© figures of theſe lavas might be varied by 


number of accidental circumſtances *, &e. 

Matter of every kind enters the compoſition 
of lavas. Iron and a ſmall quantity of copper 
have been extracted from the lava found on the 
ſummit of Veſuvius. Some ſpecimens are ſo im- 
pregnated with metallic ſubſtances as to preſery: 
the flexibility of metal. I have ſeen two large 
tables of lava of two inches thick, which were 
poliſhed like marble, and bended with their 
own weight. I have ſeen others, which were 
bended. by a weight, and reſumed their hori- 
zontal poſition by their own elaſticity. 

All lavas, when reduced to powder, are, like 
glaſs, ſuſceptible of being converted, by the 


intervention of water, firfl into clay, and after- 


wards, by the mixture of duſt and corrupted 
vegetables, into excellent foil. Theſe facts are 


apparent from the vaſt and beautiful foreſts 
which ſurround Etna, and grow upon a 


bottom of lava covered with ſeveral feet of 
good earth : The aſhes are more quickly con- 


verted into earth than the powder of glaſs or of 
| lav. In the craters of old extinguiſhed vol- 


cano's, as well as on the ancient rivers of lava, 
we find very fertile ſoils. Hence the deva- 


ſtations occaſioned by volcano's are limited by 


time; 
* Mem. de Ha des Sciences, annee 1766 p. 75. 
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ume; and, as Nature is always more diſpoſed 
to produce than to deſtroy, the, in a few ages, 
repairs the devaſtations of fire, and reſtores 
to the earth its former fertility by the very 
ſame materials ſhe had employed for the as 
poſes of deſtruction. 
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OF CAVERNS. 


AD DI 2 70 N S to the Article, Of ", 
Vol. I. p. 442. 


Of Caverns formed by the Primtive Fire, 

N my theory of the Earth, I mentioned on- 

ly two kinds. of caverns, aha one produced 

by the fire of volcano's, and the other by the 
motion of ſubterraneous waters. Thoſe two 
ſpecies of caverns are not ſituated at great depths, 
They are even new, when compared with thoſe 
vaſt cavities, which were formed at the time the 
globe firſt aſſumed a ſolid form; for, at this pe- 
riod, all the ſuperficial eminences and hollows, 
and all the cavities in the interior parts of the 
earth, eſpecially near the ſurface, were produced, 
Several of thoſe caverns produced by the primi- 
tive fire, after being ſupported for ſome time, 
have afterwards ſplit by cooling, which diminiſh- 
es the volume of every kind of matter; theſe 
would ſoon fall in, and, by their ſinking, form 
baſins or reſervoirs for the ſea, into which the 
waters, formerly much elevated above this level, 
ran, and abandoned the lands which they origi- 
nally 
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nally covered. It is more than probable, that 


a certain number of theſe ancient caverns ſtill 
{ubſiſt in the interior parts of the globe, and by 
their ſinking may produce ſimilar effects, and 
give riſe to new receptacles to the waters. In 
this caſe, they will partly abandon the baſin 
which they now occupy, and run, by their na- 
tural propenſity, into theſe lower places. For 
example, we find beds of ſea-ſhells in the Pyren- 
nees 1500 fathoms above the preſent level of 
the ocean, Hence it is certain, that the waters,” 
when theſe ſhells were formed, roſe 1 500 fa- 
thoms higher than they do at preſent. But, 
when the caverns, which ſupported the lands 
that are now the bed of the Atlantic ocean, 
ſunk, the waters which covered the Pyrennees 
and the whole of Europe would run with rapi- 
dity into theſe reſervoirs, and, of courſe, leave 
uncovered all the lands in this part of the world. 
The ſame revolution would extend to every o- 
ther country. The waters appear to have ne- 
ver reached the ſummits of the higheſt moun- 
ans; beauſe they exhibit no relicks of marine 
productions, and no ſufficient marks of a long 
abode of the waters. However, as ſome of the 


matters of which they are compoſed, though all 


of the vitreſcent kind, ſeem to have derived 
their ſolidity and conſiſtenee from the interven- 
tion and cement of water, and as they appear 


to have been formed, as already remarked, in 
| f the 
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the maſſes of ſand, or glaſs duſt, which former. 
ly lay on the peaks of mountains, but 'which, 
in the progreſs of time, have been carried down 
to their bottoms. by the rains, we cannot pro- 
nounce poſitively, that the waters of the ſea ne. 
ver ſtood higher than the places where ſhells are 
now found: The waters have perhaps ſtood 
much higher, even before their temperature 
permitted the exiſtence of ſhells. The greateſt 
height reached by the univerſal ocean is to us un- 
known. But we know that the waters were ele- 
vated from 1500 or 2000 fathoms above their 
preſent level; ſince ſhells are found in the 
Pyrennees at 1500 hundred bl and in the 
Cordelieres at 2000. 
If all the peaks of mountains were Gn of 
ſolid glaſs, or of other matters immediately pro- 
duced by fire, it would be unneceſſary to have 
recourſe to the abode of the waters, or to any 
other cauſe, in order to conceive how they aſ- 
ſumed their conſiſtence. But moſt peaks of 
mountains ſeem to be compoſed of matters, 
which, though vitrifiable, have acquired their ſo- 
lidity by the intervention of water. We cannot, 
therefore, determine whether their conſiſtence 
is ſolely owing to the primitive fire, or whe- 
ther the intervention and cement of water were 
not requiſite to complete the operation of fire, and 
to beſtow on theſe vitrifiable maſſes the qualities 
which they poſleſs. Veins” this ſuppoſition | 
| prevents 


prevents not the primitive fire, which at firſt 
produced the greateſt inequalities on the globe, 
from being the chief cauſe of thoſe chains of 
mountains that traverſe its ſurface, and particu- 
larly of their cores or nuclei ; but the contours 
of theſe ſame mountains have perhaps been diſ- 
poſed and faſhioned by the waters at a ſubſe- 
quent period; for it is upon theſe contours, and 
u certain heights, that ſhells and other produc=- 
tions of the ſea are found. 

To acquire a cleat notion of the ancient ca- 
rerns formed by the primitive fire, we muſt 
ſuppoſe the globe to be deprived of all its wa- 
ters, and of all the matters which cover its ſur- 
face, to the depth of ten or twelve hundred 
feet, By removing in idea this external bed of 
earth and water, the globe will preſent to us the 
form it poſſeſſed about the time of its firſt con- 
ſolidation, The whole maſs was compoſed of 
vitreous rock, or, if you will, of melted glaſs; 
and this matter, in cooling and acquiring con- 
ſitence, produced, like all other melted bodies, 
eminences, depreſſions, and cavities, upon the 
whole ſurface of the globe. Theſe internal ca- 
vities formed by fire, are the primitive caverns, 
and they are mofe numerous in the ſouthern 
than in the northern regions; becauſe the rota- 
ory motion, which elevated the equatorial re- 
gions before conſolidation, likewiſe produced 
the greateſt derangement of the matter, and, by 

Vor. IX, Þ retarding 
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retarding the conſolidation, would concur wh 
the action of the fire in giving riſe to a greater 
number of inequalities in this than in any: Other 
part of the globe. The waters coming from 
the Poles could not approach thoſe burning re- 
gions before they cooled. The vaults which 
ſupported theſe regions having ſucceſſively fal- 
len in, the ſurface ſunk and broke in a thouſand 
places. For this reaſon; the greateſt inequidli 
ties of the globe are found in the equatorial re- 
gions: There the primitive caverns are more 
numerous than in any other part of the earth, 
They are likewiſe more profound, i. e. perhaps 
five or ſix leagues deep; becauſe the matter of 
the globe, while in a liquid ſtate, was agitated 
to that depth by the motion of rotation, But 
all the caverns in high mountains derive not 
their origin from the operation of primitive fire. 
Thoſe alone which are deeply ſituated below tlie 
mountains can be aſcribed to this cauſe. The 
more exterior and more elevated have been form- 
ed, as already remarked, by the operation of 
ſecondary cauſes. Hence the globe, deprivel 
of its waters and the matters tranſported by 
them, would preſent to us a ſurface much more 
irregular than it appears with the aid of this c0- 
vering.. The great chains of mountains and 
their peaks and ridges, have not now the ap- 
pearance of half of their real height. The 


whole are attached by their baſes to a vitrifiadl 
i rock, 
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rock, and are of the ſame nature. Thus we 
ſhould reckon three ſpecies of caverns produced 
by Nature: The firſt by the force of the primi- 
ive fire; the ſecond by the action of water; 
and the third by that of ſubterraneous fires : 
Tach of theſe caverns, though different in their 
origin, may be diſtinguiſhed by examining the 
matters they contain, or by which they are ſur- 
rounded, 


Ks: ADDL 


=P 


229 OF RAINS, MARSHES, &. 


: 


ADD ITIO NS to the 4 Of the g. 
fect of Rams, Marſhes, Subterraneous Wd 


and Rater, Vol. I. p. 473. 


* 
Of the ſinking and derangement of tertam Land. 


HE rupture of caverns, and the action of 
ſubterraneous fires, are the chief cauſes ot 
the great revolutions which happen in the earth; 
but they are often produced by ſmaller cauſe, 
The filtration of the water, by diluting the chy, 
upon which almoſt all calcarious mountains rel} 
has frequently made thoſe mountains incline 
and tumble down. Of theſe remarkable events! 
{hall ſubjoin ſome eee : 5 

In the year 1757, ſays M. Perronet, * a part 

* of the ground ſituated about half-way before 

we arrive at the Caſtle of Croix-fontaine, o- 

* pened in many places, and ſucceſſively tum- 
* bled down. The terrace wall, which incloſed 
this „ was overturned, and the road, 

* which was formerly a! the foot of the wal, 


* was s oblig ed to be carried to a | conſiderable di 
. * tance 
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| (lance. . . . « This ground reſted upon a baſe 
© of inclined earth.” This learned and chief 
engineer of our highways and bridges mentions 
another accident of the ſame kind which happen» 
ed, in the year 1733, at Pardines, near Iſſoire in 
Auvergne. The ground, for about 400 fa- 
thoms in length by 300 in breadth, deſcend- 
ed upon a pretty diſtant meadow, with all its 
houſes, trees, and herbage. He adds, that con- 
ſiderable portions of ground are ſometimes tranſ- 
| ported either by the rupture of reſervoirs of wa- 
ter, or by the ſudden melting of ſnows. In 
1757, at the village of Guet, about ten leagues 

from Grenoble, on the road to Briangon, the 
whole ground, which lies on a declivity, 
ſipt and deſcended in an inſtant towards Drac, 
| which is about a mile diſtant. The earth ſplit 
in the village, and the part which moved off 
was fix, eight, and nine feet lower than its 
former ſtation. This ground was lituated on a 
pretty ſolid rock, which was inclined to he 
horizon about forty degrees“. 

To theſe examples I ſhall add another fact, of 
which l have been a conſtant witneſs, and which 
has coſt me a contiderable expence. The de- 
tached riſing ground, upon which the town and 
old caitle of Montbard are ſituated, is elevated 
140 feet above the level of the river, and its 
moſt rapid deſcent is to the north-caſt, This 

P 3 ä n | 


* Hiſt, de Acad. des Sib annce 1769, p. 233 
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riſing ground is crowned with adde rocks, 
the ſtrata of which), when taken together, are 
54 feet thick. They every where reſt upon 1 
mals of clay, which, of courſe, before reaching 


the level of the river, is 86 feet thick. My 


| garden, which is ſurrounded with ſeveral ter- 
races, is ſituated on the top of this riſing ground 
Frbm tw enty-five to twenty-ſix fathoms of the 
laſt terrace- wall on the. north-eaſt ſide, where the 
dechvity i- greateſt, gave way all at once, carrying 
ale ng the inferior ground which would have 
gradually deſcended to the level of the ground 
near the river, if its progreſſive motion had not 
becu prevented by taking down the whole wall 
his wall was ſeven feet thick and founded on 
clay, The movement of the earth was very 
flow : I perceived that it was evidently occz 
ſioned by the inſinuation of water. All the 
water which falls upon the platform on the top 
of this riſing ground, penetrates through the fi- 
ſures of the rocks, and reaches the clay upon 
which they reſt : Of this fact we are aſcertain- 
ed by two wells dug from the top of the rock 
to the clay. All the rain-water, therefore, which 
falls upon this platform and the adjacent terraces, 
collect upon the clay where the perpendiculu 
fiſſures of the rock terminate. The water gives 
riſe to ſmall Tills in different places, which are 
rendered ſtill more apparent by ſeveral wells dug 


below the rocks, Wherever this maſs of clay i 
| 8 cut 
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cut by ditches, we ſee the water filtrating from 
above. It is not, therefore, ſurpriſing that walls, 
however ſolid, ſhould flip upon this firſt bed of 
moiſt clay, if they are nor founded much lower, 
as have done in rebuilding them. The ſame 
thing, however, has happened on the north- 
welt ſide, where the declivity is gentler, and no 
| rills of water appear. The clay had been re- 
moved at the diſtance of twelve or fifteen feet 
from a great walk; of eleven feet thick, thirty-five 
feet high, and twelve fathoms long. This wall 
;s conſtruQted of good materials, and has ſubliſt- 
ed more than nine hundred years. The cut 
from which the clay was removed, though not 
above four or five feet deep, has produced a 
movement in this immenſe. wall. It declines 
from the perpendicular about fifteen inches, and 
| could only prevent its downfall by abuttments 
of ſeven or eight feet thick, and founded at the 
depth of fourteen feet, 

From theſe facts I drew the following con- 
cluſion, which is not ſo intereſting at preſent as 
it would have been in ages that are paſt, that 
there is not a caſtle or fortreſs ſituated upon 
heights, which might not be eaſily tumbled into 
the plain by a ſimple cut of ten or twelve feet 
deep and ſome fathoms wide. This cut ſhould 
be made at a ſmall diſtance from the Taſt wall, 
and upon that ſide where the declivity is greateſt, 
This method, of which the _ ancients never 

dreamed, 
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dreamed, would have ſaved them the operation 
of battering-rams and other engines of war; 
and, even at preſent, might be employed; in 
many caſes, with advantage. I am convinced 
by my eyes, that, when theſe walls ſlipt, if the 
cut made for rebuilding them had not been 
ſpeedily filled with ſtrong maſon-work, the an- 
cient walls, and the two towers that have ſubſiſt. 
ed in good condition nine hundred years, and 
one of which is 125 feet high, would have tun- 
bled into the valley, along with the rocks upon 


which they are founded, As moſt of our hills 
compoſed of calcariqus ſtones reſt upan a clay 
| baſe, the firſt ſtrata of which are always more 


or leſs moiſtened with the waters that filtrate 
through the crevices of the rocks, it appears to 
be certain, that, by expoſing theſe moiſtened beds 


to the air by a cut, the whole maſs of rocks and 


earth reſting upon the clay would ſlip, and in 2 
few days tumble into the cut, eſpecially during 
wet weather. This mode of diſmantling a for- 


treſs is more ſimple than any hitherto invented; 


and experience has conyinced me that its ſuccelx 
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ing turf, 1 thall ſubjoin the following facts: 
Furnes, and Bourbourg, we find turf at three or 


are generally two feet thick, and are compoſed 
of corrupted wood, of entire trees with their 
branches and leaves, and particularly of filberds 


is interlaced with reeds and the roots of plants. 
What is the origin of theſe beds of turf, which 
extend from Bruges through the whole flat coun- 
ty of Flanders as far as the river Aa, between 
the downs and the high country in the environs 
of Bergues ? &c. In remote ages, when Flan- 
ders was only a vaſt foreſt, a ſudden inundation 
of the ſea muſt have deluged the whole country, 


and twigs, which it had eradicated and deſtroyed 


rent muſt have happened in the month of Au- 
zuſt or September; becauſe we ſtill find the leaves 
of trees, as well as nuts on the filberds. This 
nundation muſt have taken place long before 


that 
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20 
3 


TO what I have formerly remarked concern- 
la the juriſdiction of Bergues-Saint- Winock, 


four feet below the ſurface. Theſe beds of wif 


which are known by their nuts, and the whole 


and, in retiring, depoſited all the trees, wood, 


in ihis loweſt territory of Flanders; and this e- 
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that province was conquered by Julius Carhir 
ſince no mention is . of it in the writings 
of the ancients *, _ To 

In the N of the earth, we ſometime; 


find vegetables in a different ſtate from that of 


common turf, For example, in Mount Gane- 
lon, near Compeigne, we find, on one ſide of 
the mountain, quarries of fine ſtones and the 
foſſil oyſters formerly mentioned, and, on the 


other ſide, we meet with a bed of the leaves of 


all kinds of trees, and alſo reeds, the whole 
blended together and incloſed in mud. When 
theſe leaves are ſtirred, we perceive the ſame 
muſty odour which we feel on the margin of 
the ſea; and theſe leaves preſerve their odour 
during ſeveral years. Beſides, the leaves are 
not deſtroyed; for we can eaſily diſtinguiſh 
their ſpecies : They are only dry, and lightly 
united to each other by the mud . 

We diſtinguiſh, M. Guettard remarks, 
* two ſpecies of turf: The one is compoſed of 

* marine, and the other of terreſtrial plants, We 
* ſuppoſe the firſt to have been formed when 


the ſea covered all thoſe parts of the earth 


* which are now inhabited. The ſecond is ſup- 
F [ poſed to have been ſuperinduced upon the for- 
* mer, According to this ſyſtem, it is imagined 

* that 


= Mem. pour la ſubdelegation de Dunkerque, ele e 
a PHiſt. Nat. de ce canton. 
+ Lettre de M. Leſchevin : a M. de Buffon ; Compeiznn, 
Aout. 772. 
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i that the currents carried the ſea-plants intothe 
« hollows formed by the mountains, which were 
elevated above the waters, and, after being 
toſſed about by the” waves, were RR in 
© the hollows, _ 
This origin of turf is not impoſlible : The 
great quantity of ſea- plants is ſufficient to ac- 
count for the phaenomenon. The Dutch e- 
ven alledge, that the goodneſs of their turf is 
' owing to the bitumen with which the ſea- 
© water is impregnated, and that n were form- 
led by ſea-weeds. 
The turf-pits of Villeroy are POET in the 
' ralley through which the river Eſſone runs; 
' and part of this valley extends from Roifly to 
'Eſcharcon. . .. It is even near Roiſſy that 
' turfs were firſt dug. , But thoſe near 
Eſcharcon are the beſt. | 
© The meadows where turf | Is dug are open 
and bad: They are filled with ruſhes, horſe- 
tail, and other plants which grow in bad ſoils. 
Date meadows are dug to the depth of eight 
or ten feet. . . . , Next to the upper ſtratum, 
' there is a bed of turf about a foot thick, and 
impregnated with river and land-ſhells. . Ke aug 
This bed of turf filled with {hells is com- 
monly earthy : : Thoſe which ſucceed are near- 
y of the ſame thickneſs, and are always better 
as we deſcend. Theſe turfs are of a blackiſh 
brown colour, intermixed with reeds, ruſhes, 


and 
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* and other plants. We ſee no ſhells, in thel 
W 
In maſſes of turf we eee, Gb the 
* ſtems of willow and poplars, and ſometimes 
© the roots of theſe and ſimilar trees, On the 
* Efcharcon fide, an oak was diſcovered at the 
© depth of nine feet. It was black and almoſ 
© corrupted. It crumbled into duſt, after being 
expoſed to the air. Another was found, on the 
Roiſſy tide, between the ſoil and the turf, a 
© the depth of two feet. Near Fſcharcon, the 
© horns of a ſtag were found three or four feet 
below the ſurface. . . . 155 
© Turfs are perhaps equally bunden in the 
* environs of Ftampes, as near Villeroy. Thel: 
© turfs contain but very liitle moſs, Their co- 
* lour is a fine black, They are heavy, and 
Hh ; nr well in an ordinary chal Good charcou 
might be made of them 
1 he turfs in the neighbourhood of 5 00 
may be conſidered as a continuation of thoſe 
* of Villeroy. In a word, all the meadows ad. 
© jacent to the river of Etampes are probably 
full of turf, The {ame remark is applicable to 
the meadows through which the river Eſſone 
runs: Thefe meadows produce the ſame plants 
* as thoſe of Etampes and Villeroy “.“ 
According to. this author, there are in Franc 
a number of places from which turf may be 0b- 
rained, 


* Mem. de PAcad, des edi: année 1761, p. 38.395 
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le WY ained, as at Bourneuille, at Crout, neur Beau- 

tis, at Bruneval, in the environs of Péronne, 
the in the dioceſe of Troyes in Champagne, &c. 
nes Tunis combuſtible. ſubſtance would be a great 


the reſource, if 1 it were uſed i in ſuch places as want ; 
ie wood, 

a | There are likewiſe turfs near nl m- 

/ (01, and in the morals along the Marne. Theſe 
he 


wurfs are good, and contain great quantities of 
xcorn ſhells. The marſh of Saint-Gon in the 
environs of Chalons is full of turf, which the. 
inhabitants will ſoon be * to uſe for want 


of wood war 


III. 


07 Subterraneous, Petrified, and Charred Mood. 


IN the territories of the Duke of Sax- Co- 
gs which lie on the frontiers of Franco- 
' nia and Saxe, and at ſome leagues from the 
town of Cobourg, there were found, at a ſmall 
depth, whole trees ſo completely petrified, that 
they were as beautiful and hard as agates. 
Some ſpecimens of them were given by the 
Princes of Saxe to M. Schoepflin, who tranſmit- 

| Og . 


* Now cn to M. de Buffon, = M. Greignon, 
Aug. 6. 1777. 
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© ted two'of them to M. de Buffon for the royzl 
* cabinet. Vaſes and other beautiful utenſilz 
* have been made of this petrified wood *. 

Wood i in its natural ſtate has likewiſe been 
found at great depths. - M. du Verny, n 
officer of artillery, ſent me ſome ſpecimens of 
it, accompanied with the following letter: 
* The town of Fere, in the garriſon of which 1 

* am ſtationed, on the 15th of Auguſt 1753, or- 
* dered a ſearch to be made for water by means 
© of boring : At 39 feet below the ſurface, they 
; found a bed of marl, which they continued to 
© pierce for 121 feet: Hence, at the depth of 
© 160 feet, they found, at two different trials, 
* the augre filled with marl, intermixed with 
* numerous fragments of wood, which every 
baton eaſily recogniſed to be oak. I ſend 
you two ſpecimens of this wood. During the 
* ſucceeding days operations, they continued to 
find the ſame marl, but not ſo much mixed 
© with wood, as far as the depth of 210 feet, 
* where they ceaſed to bore f. 

* In the territory of Cobourg, which is a 
© branch of the houſe of Saxe, we find,” M. Juſ- 
ti remarks, * petrified wood of a prodigious 
* ſize, In the mountains of Miſnia, entire trees 
© have been dug out of the earth, which were 
converted into very fine agate, The Imperial 

„ 0” cabinet 
Lettre de M. Schoepflin, Straſbourg, Sept. 24. 1746. 
+ Lettre de M. Breſſe du Verny ; La Fere, Nov. 14. 1755 | 
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cabinet of Vienna contains many petrifications | 


of this kind. A great log of this wood was 
( ſent to the ſame cabinet: The part which had 
been wood was changed into a beautiful agate 
© of a grayiſh black colour; and, inſtead of bark, 


the trunk was ſurrounded. with a belt of fine 


white agate 


The preſent Emperor wiſhed that a method 


* of aſcertaining the age of petrifactions might 
be diſcovered. '., .. . He ordered his 
« ambaſſador, at Conftantinople to aſk per- 


miſſion to take up from the Danube one of the 


piles of Trajan's bridge, which 18 ſome miles 
below Belgrade. This permiſſion being grant- 


ed, one of the piles was drawn up, which it 


was imagined would have been petrified by 
"the water. But, after ſuch'a lapſe of time, it 


was diſcovered that the proceſs of petrifaction 


chad made very little progreſs. Though this 
pile had remained in the Danube above 1600 
years, the petri faction had not proceeded above 
three quarters of an inch, and even leſs. The 
'reſt of the wood was very little altered, 206 
* had only begun to be calcined, | 
*Ifa juſt concluſion, with regard to all other 


petrifactions, could be drawn from this ſingle - 
fact, Nature would perhaps require fifty thou- - 


ſand years to change trees, of the ſize of thoſe 
found petrified in certain places, into ſtones. 
But, in particular ſituations, many cauſes may 


concur in haſtening the proceſs of petrifac- 


tion, 4 2 * 9 
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1 | * At Vienna there is to be ſeen a pete fl 
0 log, which was brought from the Carpathin Wit 
. mountains in Hungary. Upon this log the 

= © marks of the hatchet, which had been made WW 
1 * before its petrifaction, are diſtinctly viſible; . 
1 * and theſe marks are ſo little altered by the n 
© ; "hangs the wood has undergone, that we per- 

7 * ceive they have been made by a ſmall inftru- Wt 
q „„ I 
1 * Beſides, it appears that petrified wood is not . 
9 ſo rare as is commonly imagined ; and that, WW! 
n * to diſcover it in many places, requires only iſ" 
1 the nice eye of a naturaliſt. Near Mansfeld, l 
R I faw a great quantity of petrified oak in a WW" 
1 place where many people daily paſs, without 
1 * perceiving this phaenomenon. Some logs were Bil" 
nl entirely petrified, and in theſe we diſtincty Wy" 
it perceived the rings formed by the annual 
growth, the bark, the place where they were Wl" 
1 cut, and all the characters of oak-wood “. te 
. M. Clozier, who found different pieces of pe- WI" 
N trified wood upon the hilis in the neighbour- WI" 
4 hood of Etampes, and particularly on that of e. 
$i Saint-Symphorien, imagined that theſe frag- “ 
14 ments might have proceeded from ſome petriſ- WW” 
1, ed trunks in the mountains. He, therefore, . 
0 cauſed pits to be dug in a part of the mountain 6 
7 of Saint-Symphorien that had been pointed out ie 
115 to him. after digging ſeveral feet deep, he firſt . 
HE diſcovered WM | 
| 8 9 3 W mois d 2 1756, p. 166, 
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covered a petrified root, which led him to the 
trunk of a tree of the ſame ſpecies. 

This root, from its extremity to its junction 
with the trunk, was, ſays M. Clozier, five 
feet in length; there were other five roots, but ä 
not equally long. 

The middling and ſmall roots were not pe- 
rified, or at leaſt their petrification was ſo 
brittle, that they remained in the ſand, where- 
the trunk was in the form of powder or aſhes. 
r is reaſonable to think, that, when the proceſs 
of petrifaction was communicated to theſe roots, 
they had been almoſt corrupted, and that the 
ligneous parts of which they were compo- 
ſd, being too much ſeparated by petrifac- 
tion, could not acquire. the degree of ſolidity 
eceffary to a genuine petrifaftion. . . 

The thickeſt part of the trunk was near ſix 
feet in circumference. Its length was three feet 
ten inches, and its weight was from five to ſix 
hundred pounds. The trunk, as well as the 
roots, had all the appearance 0 wood, as the 
bark, the inner rhind, the ſolid and corrupted 
wood, the holes of large and ſmall worms, and 
even the excrements of theſe worms. All theſe 
parts were petrified, but were not ſo ſolid and 
hard as the ligneous body, which had been per- 
kealy found when the proceſs of petrifaction 
commenced. The ligneous body is converted 


nto a real flint of various colours, which ſtrikes 
Vor. IX, i: fire 


re 7 % Eb 
rr 
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fire with ſteel, and produces, after being ſtruck 
or rubbed, a very ſtrong {ſmell of ſulphur. 16 
Ibis petrified trunk was bedded in a hori- 
zontal direction... . It was covered with mote 
than four feet of earth, and its root was not a- 
bove two feet below the ſurface *. 
M. l' Abbé Mazeas, who diſcovered, at it half 2 
mile from Rome, a quarry of petrified Wood, 
expreſſes himſelf in the following terms: 
This quarry of petrified wood forms a ſuo- 
* ceſſion of hillocks in the front of Monte-Ma- 
rio, on the other ſide of the Tiber. . . Of 
© theſe fragments of wood, irregularly heaped 
© upon each other, ſome have the appearance of 
* a hard dry earth, which ſeems not to be fit 
©for the nouriſhment of vegetables : Others are 
6 petrified, and have the colour, the brilliancy, 
© and the hardneſs of the reſin known in the 
* ſhops by the appellation of colophanus, This 
* petrified wood is found in a foil {imjlar to the 
former, but more moiſt. Both are perfect) 
well preſerved. The whole are reduced, by 
© calcination, into a true earth; and none of 
chem produce allum, either by the application 
ail fre; or by combining them with the vitr- 
© olic acid . | : 
M. du Monchau, a phyſician and expert nay 


turaliſt, has {ent me, tor the royal cabinet, a 
| piece 


F..c3- 


* Mem. des Savans étrangers, tom. 2. p- 598, —604+ 
+ Mem. des Savans étrangers, tom. 5. P. 388. 
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piece of petrified wood with the following hi- 
ſtorical account: 


The piece of petrified wood, which I have 
the honour of tranſmitting to you, was found 


© at the depth of more than 150 feet below the 


© ſurface. . » Laſt year (1754) when digging 
{a pit in queſt of coal, at Notre-Dame-au-bois, 
n village ſituated between Condé, Saint-Amand, 


© Mortagne, and Valenciennes, we found, a- 


bout 600 fathoms from Eſcaut, and after paſ- 


' ſing three water-levels, firſt ſeven feet of 


"FE or hard ſtone called Zourtia in the lan- 
"guage of colliers ; afterwards, when we ar- 
' rived at a marſhy earth, we found, at the depth 


' of 150 feet, as already remarked, the trunk of a 


' tree of two feet in diameter, which lay acroſs 


'the pit, and, of courſe, we were prevented 


from meaſuring its length, It reſted upon a 
' large free-ſtone ; and many pieces were cut 


' off from this trunk by the curious. The ſmall 


fragment I have the honour of ſending vou 
was cut off from a ſpecimen given to > M. Lau- 
rent, a learned mechanic. . . . 

his wood ſeemed rather to have been convert- 


ed into coal than petrified, How could a tree be 


ſunk ſo deep into the earth? Has the ſoil in 
hich the tree was found been formerly as low? 
If that is the caſe, how could this ſoil be aug- 


* mented I50 feet ? From whence did all this 


earth proceed ? 


Q 2 75 . The 
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The ſeven feet of tourt ia obſerved by M 
Laurent, which exiſts alſo in all the coal- mines 
* for ten leagues round, have, according to the 

* above ſuppoſition, been produced poſterior to 
* this accumulation of earth. 

* I leave this matter, Sir, to your — 

* You are ſo intimately acquainted with Nature, 
* that none of her myſteries can be long conceal- 
*ed from you ; and I have no doubt that you 
* will be able to expiaj this wonderful phae- 
* nomenon K.“ 

NM. Fougeroux de Bondaroy, of the Royal 
Academy of Sciences, relates ſeveral fads 
concerning petrified wood, which merit atten- 
tion. | 
© All the fibrous 3 he remarks, which 
have ſome reſemblance to wood, are not petri 
© fied wood. But there are many others which 
* muſt be recogniſed as ſuch, eſpecially if we at · 
* tend to the peculiar organization of vege- 
F tables... ..... 

Facts are not wanting to prove that wood 
may be converted into ſtone, with as much 

© eaſe at leaſt as ſeveral other ſubſtances which 
© inconteſtibly undergo this tranſmutation. But 
it is difficult to explain how this effect is pro- 
© duced. I hope 1 may be permitted to hazard 


* ſome conjectures on the e which T ſhall 
© endeavour 


* Lone de M. Dumoncha 3 a M, de Buffon 5 Deuai, if 
29. 755. 
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endeavour; to ſupport 1 facts and Mere 
tions. 
We find wood which may by WENT RE as 
© only half petrified, and not much heavier than 
common wood, Specimens of this kind are 
@ aalily divided into plates, or even into fila- 
© ments, like certain corrupted timber. Others 
are more petrified, and have the weight, the 
' hardneſs, and the opacity of free-ſtone, O- 5 
*thers, whoſe petrifaction is ſtill more perfect, | 
© admit the ſame poliſh as marble ; while others 
acquire that of fine oriental agates. I have an 
* excellent ſpecimen ſent from Martinico to M. 
du Hamel, which is converted into a moſt 
beautiful ſardonix. Laſtly, we find wood 
changed into ſlate. Among theſe ſpecimens, 
there are ſome which have retained the orga- 
Rs of wood ſo completely, that we diſ- 

cover with a lens every appearance exhibited 
in unpetrified wood. 

We have ſeen ſome ſpecimens encruſted 
with a ſandy iron ore, and others penetrated 
with a ſubſtance which, being compoſed of ſul- 
'phur and vitriol, makes them approach the 
ſtate of pyrites. Some of them are, if we 
"ny uſe the expreſſion, larded with a very 
pure iron ore; and others are traverſed by 
veins of very black agate. 

' We.find pieces of wood, one part of which 

18 converted into a e and the other into 


23 es | * agate z . 
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* agate : The part converted into ſtone is ten- 
der; but the other has the hardneſs 8 
* to precious ſtones. 

But, how thould certain pieces, chin COn- 
* verted into hard apate, preſerve the diſtin 
characters of organization, as the coneentric 


circles, the inſertions, the extremities of the 


© tubes deſtined to tranſmit the fap, the bark, 


the inner rhind, and the weod ? If the vege- 


table ſubſtance were entirely deſtroyed, we 
* ſhould only fee an agate, without any of the 
* organic characters formerly mentioned. To 
* preſerve this appearance of organization, if we 


& ſuppoſe that the wood ſubſiſts, and that the 


* pores alone are filled with the petrifying juice, 

* it ſhould appear, that the vegetable parts might 
© be extracted from the agate. But I could ne- 
* ver make any progreſs in this operation: I. 
therefore, think, that the ſpecimens in queſtion 
© retain no parts which have preſerved the na- 
© ture of wood. To give perſpicuity to my i- 


dea, I beg the reader to recollect, that, when 


* a piece of wood is diſtilled in a retort, the coal 
which remains after diftillation is not a fixth 
part of the original weight of the wood. 
+ When this coal is burnt, we obtain only a 
* ſmall quantity of aſhes, which will ſtill dimi- 
* niſh aſter the lixivial als are abſtracted. 
This ſmall quantity of aſhes being the only 


| fixed part, the. chemical: 9 proves, that 
| part, ; 
| | the 


* 
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© the fixed parts of a piece of wood are really 

every trifling, and that the greateſt portion of 

vegetable matter is deſtructible, and may be 
e carried off, as the wood corrupts. 

Now, if we conſider that the greater part of 

i the wood is deſtroyed, and that what remains 


eis a light earth, and eaſily permeable by the 


' petrifying juice, its converſion into ſtone, a- 
gate, or ſardonix, will not be more difficult to 
© conceive than that of bole, clay, or any other 
earth. The _ difference is, that the vege- 
' table earth preſerves the appearance of organi- 
ation, and the petrifying juice inſinuates into 
its pores, without deſtroying Its e cha- 
e rafters K. 


Some facts and obſervations: remain- All. to. 


be added. In Auguſt 1773, at Montigni- ſur- 


Braine, in the diftri& of Challon and; juriſdic- 


tion of Auxonne, when digging a copper mine, 
the workmen, at the depth of 33 fect, found a 


tree lying on its ſide; but the ſpecies of it could 


not be diſcovered. The ſuperior ſtrata ſeemed 
to have never been touched by the hand of 


man; for, below the ſoil, there was a bed of 8 
feet of clay; then 10 feet of fand; then a bed 


of fullers earth about 6 or 7 feet; then another 
bed of the ſame mixed with ſtones; and, laſtly, 


a bed of black ſand of 3 feet. The tree was 
found 


* Mem. de PAcad. des Schouten; arnce 1759, p . 431. — 
452, 
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found in the fullers earth. The river |Braine 
is to the eaſt, and not above a gun- ſhot fron 
this place. It runs in a meadow 80 feet lower 
than the ſite of the copper “. wr 

M. de Grignon informed me, that; on the 
borders of the Marne, near St Dizier, there is 
a bed of pyritous wood, the organization of 
which is apparent. This bed is ſituated under 

8 {tratum of free-ſtone, which is covered with 

a ſtratum of pyrites, and above the pyrites is a 
ſtratum of lime-ſtone. The bed of pyritous wood 
lie upon a blackiſh clay. 

He likewiſe found, in the pits dug for diſco- 
vering the ſubterraneous town of Chatelet, in- 
ſtruments of iron with wooden handles. He 

remarked that this wood was converted into a 
genuine iron-ore of the hematites ſpecies. The 
Organization of. the wood was not deſtroyed; 
but it was brittle, and its whole texture was as 
cloſe as that of the hematites. Thee iron in- 
ſtruments with wooden handles had been buried 
in the earth ſixteen or ſeventeen hundred years, 

The converſion of the wood into hematites had | 

been affected by the decompoſition of the iron, 
| which had gradually filled all the. pores of the 
wood. 
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* Lettre de Mad. la comteſſ de Clermont. Mlontoiſn 
a M. de Buffon. 
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| IV. 


07 07 Bones ſometimes found i in the interior parts of 
the Earth. 


IN the pariſh of Haux, which is ſituated 
(between two ſeas, and about half a league 
from the port of Langoiran, a point of a rock, 

'of 11 feet high, detached itſelf from the cont, 

which was formerly 30 feet high, By its fall 

it ſpread over the valley a great quantity of a- 
{nimal bones or fragments of bones, ſome of 

which were petrified. That they are bones is 

'unqueſtionable; but it is difficult to aſcertain the 
animals to which they belong. The greateſt 

number conſiſts of teeth; ſome of them perhaps 
belong to the ox or horſe; but, without marking 
the difference in figure, moſt of them are larger 
than the teeth of theſe animals. There are 
"likewiſe thigh or leg- bones, and a fragment 
' of a ſtag or elk's horn. The whole are cover- 

'ed with common earth, and ſituated between 
two ſtrata of rock. We muſt ſuppoſe that the 
carcaſſes of animals have been thrown into a 
hollow rock, and, after the fleſh had corrupt- 

'ed, a rock of 11 feet high had been formed 

above them, which would require the opera- 

on of many ages. 

The Gentlemen of the Academy of 1 | 
beaux, who examined theſe bones with phi- 

Ioſophical 
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8 loſophical accuracy, diſcovered, that, when 1 
number of fragments were put on a yer 
* briſk fire, they were converted into a fine Tyr 
* quois blue; and that ſome portions became 5 
hard, that, when cut by a lapidary, they re. 
* ceived a fine poliſh. . . . It muſt alfo ber 
marked, that bones which evidently belonget 
© to different animals were —_ converted in 
to Turquois *, 
On the 28th of January 15667 ſays M. de 
Guettard, * there were found, 160 fathoms a 
© bove the mineral baths, bones included in: 
rock with a gray ſurface. This rock was nei 
© ther laminated nor conſiſted of ſeparate ſtrata, 
© but was. one continued maſs of Rone. . . "Fe 
After having, by means of gun-powder, pe 
*netrated five feet deep into this rock, we found 
a great number of human bones belonging te 
* every part of the body, as jaw-bones with thei 
* teeth, bones of the arms, thighs, limbs, ribs 
* rotulae, &c. jumbled together in the greateſ 
* diſorder. Entire ſkulls, or portions of them 
* chiefly prevailed. 
| © Betide theſe human bones, we met wit 
© ſeveral fragments which could not be aſcribe 
*to man. In ſome places, they are in conti 
* nued maſſes, and in others more diſperſed. . . 
* When we arrived at the depth of four fel 


* and a half, we found fix human heads, in at 
55 © inclip 0 
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nelined poſition. | In five of | theſe heads, the 
occiput with its appendages, except the bones 
of the face, were preſerved. | This occiput was 
jartly encruſted with ſtone, its cavity was fill- 
ed with ſtone, and had aſſumed the ſame mould 
or figure. In the ſixth head, the face is en- 
ire: It is broad in proportion to its length. 
We eaſily diſtinguiſh the form of the fleſhy 
cheeks, The eyes are ſhut, pretty long, but 
mrrow. The front is large, and the noſe ve- 
ry flat, but well formed; the middle line is 
liſtinguiſhable, The mouth is well made, 
and ſhut ; the upper lip is a little thick in pro- 
portion to the under. The chin is well pro- 
portioned, and the whole muſcles are ſtrongly 
marked, The colour of the head is reddiſh, 
ind reſembles thofe of the Tritons feigned by 
painters. Its ſubſtance is fimilar to that of 
the ſtone in which it was found; it is, proper- 
ly ſpeaking, only the maſk of the natural 
head,” 
The above relation was ſent be M. le Baron 
e Gaillard-Lonjumeau to Madame de Boiſ- 
urdain, who tranſmitted it to M. Guettard, with 
one ſpecimens of the bones. That theſe bones 
ere really human, is a very doubrful point; 
for every eee in this quarry, M. de 
onjumeau remarks, * announces that it has 
been formed of relicks of bodies broken in 


pieces, and which had been long toſſed about 
* by 
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© by the waves of the ſea before they were col. 
lected into one heap. As this maſs. of bones 
i lies horizontally, and has been ſucceſſively c. 
© yered with ſtony matter, it is eaſy to conceing 
© how a maſk was formed on the faces of tho 
© heads, the fleſh having little time to corrupt, e. 
e ena when the bodies were buried under the 
water. We may, therefore, reaſonably con- 
* clude, that theſe heads were not human. 
They rather ſeem to be the heads of thoſe file, 
© whoſe teeth are found in the, ſame parts of 
© the ſtones along with the bones ſuppoſed to 
* belong to the human ſpecies, 


1 appears that the collection of . in 
© the environs of Aix, are ſimilar to thoſe diſco- 
vered ſome years ago by M. Borda near Dax 
© in Gaſcony. The teeth diſcovered at Aix, by 
< the deſcription given of them, ſeem to reſem- 
© ble thoſe found at Dax, of which an under] 

jaw is ſtill preſerved. This jaw unqueſtions- 
* bly belongs to a large fiſh. . . . I muſt, there- 
fore, conclude, that the bones in the quarry of 
Aix are ſimilar to thoſe diſcovered at Dax; 
© and that theſe bones, whatever they are, 
* ſhould be referred to the ſkeletons of fiſhes 
rather than to thoſe of man 

One of the heads in queſtion was about ſe- 

ven and a half inches long by three and ſome 
© lines broad. Its figure is that of an oblong 


globe, lat at the baſe, thicker at the poſterior 
„ "that 


— 
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han the anterior end, and divided in the broad- 
eſt part by ſeven or eight bands from ſeven” 
ito twelve lines wide. Each band is likewiſe 
divided into two equal parts by a ſlight. fur- 
(row. The bands extend from the baſe to the 
ſummit. Thoſe of one ſide are ſeparated from 
(choſe of the other by another and deeper fur- 
row, which gradually enlarges from the ante- 
'cior to the poſterior part. © 

© From this deſcription we cannot recognize | 
(the mould of a human head. The bones of 
man's head are not divided into bands. The 
human head is compoſed of four principal 
bones, the figures of which appear not in the 
mould above deſcribed. It has not an interior 
'creſt which extends longitudinally from the 
anterior to the poſterior part, and divides it 
into two equal parts, which might give riſe to 
'the furrow on the ſuperior Py: of the Coup! 
mould. 
| *Theſe conſiderations induce me to think, 
that this ſubſtance is rather the body of a nau- 
"tilus than a human head. There are nautili 
actually divided into bands or bucklers like this 
mould. They have a channel or furrow which 
runs along the whole curvature, and divides 
them into two, from which the ſtony furrow 
might derive 1 its origin *, &c. . 
I 


s ow. de PAcad. des Sciences, anne 76a, P- wa 
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Tam perfuned; as well as M. le Baron de 
Lonjumeau, that theſe heads never belonged t 
men, but to animals of the ſeal kind, to ſe 
otters, and to ſea lions or bears. It is not x 
Aix or Dax alone, that the heads and bones 0 
theſe animals are found in rocks and cavern, 
His Highneſs the preſent Prince Marcgrave o 
Anſpach, who to great affability unites a re 
markable taſte for knowledge, has been ſo o- 
bliging as to give me, for the Royal Cabinet 
a collection of bones from the caverns of Gail 
lenrente in his Marcgraviate of Bareith. M. 
Daubenton has compared theſe bones with thoſe 
of the common bear, from which they differ 
only by being larger. The head and teeth arc 
longer and thicker; and the muzzle is lonper 
and more protuberant than in our largeſt bears, 
In this collection, with which this noble Prince 
has enriched our cabinet, there is a head which 
naturaliſts have denominated the head of M. d. 
Buffon's ſmall ſeal; but, as we know not the forn 
and ſtructure of the heads of ſea lions, beam, 
and large and ſmall ſeals, we ſhall ſuſpend out 
judgment concerning the animals to which theſe 
; foſſil bones have apperrained. 
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% DTT JON to. the, Article, Of the. 
Charges of Sea into Land, Vol. I. P- 483. ; 


N traverſing the coaſts of France, we perceive | 
[ that a part of Brittany, Picardy, Flanders, and 
Lower Normandy, have very recently been de- 
ſerted by the ſea 3 becauſe, through all this ex- 
tent of country, we {till find great quantities of 
oyſters, and other ſhells, in their natural ſtate. 
Weare certain, from experience, that, for a cen- 
wry paſt, the ſea has been retiring from the 
walt of Dunkirk,, When the moles of this port 
were conſtructing in the year 1670, the fort of 
Good-hope, which terminate one of theſe moles, 
was built upon piles a great way beyond the 
low water- mark. But, at preſent, the water 
never advances nearer this fort than 300 fa- 
thoms. In 1714, when the new harbour of Mar- 
(x was Geepening, the moles were likewiſe car- 
ned beyond the low. water-mark ; but now, 
when the tide is ebb, there is a dry ſpace of | 
more than 5oo fathoms, If the ſea continues 
thus gradually to retire, Dunkirk, like Aigue- 
mortes, will, in a few centuries, be no longer a 

| Tea- 
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"TR If the ſea has loſt 3 * lis 
ably in our times, how far muſt it have retired 
ſince the beginning of the world *? 

The bare inſpection of Saintonge is ſufficient 
to convince us, that it was formerly covered by: 
the ſea. The ocean having abandoned theſe 
lands, the Charente followed as the waters re- 
tired, and formed a river where formerly there 


was only a great lake or moraſs. The country 


of Aunis, which was anciently covered by the 
ſea and ſtagnant waters, is one of the moſt re- 
cent lands of France. It is even probable that 
this territory was a moraſs about the end . the 


fourteenth century f. 


It appears, therefore, that the ocean, during 
ſome centuries, has retired many feet from al 
our coaſts; and if we examine thoſe of the Me- 
nenn from Rouſſillon to Provence, ve 
ſhall find that this ſea has likewiſe retreated 
nearly in the ſame proportion. Theſe fads 
render it evident, that the circumference of all 


the coaſts of Spain and Portugal, as well as thoſe 


of France, is greatly extended. The ſame ob- 
ſervation has been made with regard to Sweden, 
where ſome philoſophers have conjectured, that, | 
in the courſe of 4000 years, the Baltic, the depth 
of which exceeds not thirty fathoms, will be 
totally abandoned by the waters. 5 


* Mem. pour la avid de Dunkerque, relativement 


a2 la Hiſt. nat. de ce canton. 


+ Extrait de Phiſt. de la Rochelle, art, 2. et 52: 
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If ſimilar obſervations were maile in every 
country, I am perſuaded, that, in. general, the 
ſea would be found to have retired from every 
coaſt, The ſame cauſes which produced its firſt 
retreat and ſucceſſive ſinking, are not abſolutely 
| annihilated. In the beginning, the ſea was two 
thouſand fathoms above its preſent level. The 
immenſe ſwellings on the ſurface of the globe, 
which firſt ſubſided, made the waters fink, at firſt 
rapidly, and. afterwards in proportion as the 
more inconſiderable caverns gave way, The 
ſea, of courſe, was proportionally depreſſed ; and, 
as many caverns ſtil] exiſt, which muſt, from 
time to time, ſink, either by the action of vol- 
cno's, by the force of water, or by earthquakes, 
we may with certainty predict, that the ocean 
will continue to retire, and, conſequently, that 
the extent of all our continents will be gradual- 
ly augmented, 
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EPOCHS OF NATURE. 


on Pra” compoſed by the _—_ 
Buffon, under the title of Les . : 
: | - 

la Nature, is exceedingly i ingenious. It] 


| ded to eftabliſh by facts and reaſoning, his 
ten 


*. But 
7 f the Planets *. 
of the formation 0 Pl 2 
25 en however it may be wn - ha 
th "lg 1s perhaps too fanciful 1 * 
5 general approbation of the 8 py 5 
bas been 
„the tranſlator ns 
render ii into Manat 5 the 
LO 1 | 


9 itted. 


give 


1 See vol. I. p. 9. of this work. 
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708 a 9 view only of the poſitions laid 
down in this treatiſe, together with the moſt in- 
tereſting facts prodeecs in pore of theſe poſi- 
tions. xe 

The Count as Buffon 8 5 his ſubject with 
2 preliminary diſcourſe, in which he endeavours 
to unfold the different changes the terreſtrial _ 
globe has undergone from is firſt projection out 
of the ſun to the preſent time. In this diſcourſe 
the author obſerves the following order: 1. He 
mentions ſuch facts as may lead us to the origin. 
of Nature, 2. He marks thoſe monuments | 
which ought to be regarded as the evidences of 
the firſt ages. 3. He collects ſuch traditions as 
may convey ſome idea of the ages which ſucceed- 
ed. After which, ſays he, we ſhall endeavour 
to connect the whole by analogies, and to form 
a chain which, from the commencement of 
time, ſhall deſcend to the preſent days. 


FIRST FACT. 


The earth is elevated at the Equator and de- 
preſſed at the poles, in the proportion required 
by the laws of gravity and of the centrifugal 


R 2 SECOND 
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nicated to it by the N .of Re 1 15 


to the globe; and this heat tranſmitted by the 


are, in genera), of a vitreous nature, and thef 


F tions. 


. | b 5 * T 44 e ol 


unn -SxcoND baer. 


The iv poſſeſſes an e heat which i 
proper to itſelf, and independent of that eee 


TuirD FACT. 


The heat ee to the earth by the ſun is 
very ſmall when compared with the heat proper 


ſun would not alone be ſufficient to ſupport ani. 
mated nature. 


FOURTH FACT. | | 
The materials of which the 5 18 compoſed | 


whole of them may be converted into glals. 
FieTH Fact, _ S | 


We find on the whole ſurface of the eanth; 
and even on the mountains, to the height ol 
1500 and 2000 fathoms, an immenſe quant 
of ſhells and other Oy of marine produc 


The 
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The firſt faQt; /niumbly}/ the clevatibal; of the 
gobe at the: Equator” and its depreſſion at the 
roles; has been mathematically demonſtrated and 
phyſically proved by the theory of gravitation, 
ind by experiments with - the pendulum. The 
figure of the earth is preciſely the ſame Which a 
fuid globe revolving round its axis with equal 
celerity would aſſume. Herice the matter of 
which the earth is compoſed was in a ſtate E 
ſuidity the moment it aſſumed its form, and this 
| moment happened whenever it began to turn 
wund its Own axis. Now, though” heat is the 
general cauſe of fluidity, ſince water itſelf, with 
ut heat, would forni-a ſolid maſs, we have tive: 
nethods of conceiving the poſſibility of the pris 
mitive fluid ſtate of the earth; The fifſt is the 
plution of terreſtrial . matters in water; and 
the ſecond is their liquefaction by fire. But 
noſt of the ſolid matters of which the earth is 
compoſed are not ſoluble in water; and, at the 
ame time, the quantity of water, in proportion 
to that of dry and ſolid matter, is ſo ſmall, that 
s impoſſible the one could be diſſolved by the 
aher. Of courſe, as this ſtate of fluidity could” 
not be effected by diſſolution or maceration in 
water, this fluidity muſt have been PRONE x. 
| tne operation of fire; 

This concluſion aſſumes a new degree of 
probability from the ſecond fact, and is ren- 
tered certain by the third. The internal heat 
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of the globe, which till ſubſiſts © partinyyilind 


than its interior parts. ' Uncontroventible/and 


thermometer remains, during the whole year, 


© tory, which exceed not 84 feet or 14 fathoms 


Beyond this depth it augments, and ſome- 
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is greater than that afforded: by the ſun, ſhews 
that this primitive fire is not yet nearly diſſi- 
pated. The ſurface of the earth ig! colder 


reiterated experiments evince, that the Whole 
maſs of the globe has a heat proper to itſelſ 
and totally independent of that of the ſun. 
This heat is rendered evident by comparing 
our winters. with our ſummers *; and zit is 
ſtill more palpable when we penetrate into the 
bowels of the earth. At equal depths, it is 
invariably the ſame, and it e to 1 
in proportion as we deſcendd. 

At no great depth, we perceive a heat which 
* never varies with -the temperature of the 
* atmoſphere, We know, that the liquor of the 


gat the ſame height in the caves of the Obſcrva- 


© below the ſurface. Hence this point has 
© been fixed as the mean temperature of our 
climate. This heat commonly continues 
* nearly the ſame from 14 or 15 to 60, 80, or 
100 fathoms, more or leis, according to cir- 
© cumſtances, as we experience in our mines. 


times 


OY 


See Suppl. tom. 1. part. 1. and particularly the two. lie- 
moirs /ur la . de: p undtes, Suppl. tom. 2. 
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times becomes 10 great, that the workitied 
i could not ſupport it, if they wete not cooled 
by freſh air, either from air-pits, or from Falls 
(of water. .. M. de Genſanne found, that, 
in the mines of Giromagny, three Mgües 
from Befort, when the thermometer was cars 
(ried 52 fathoms deep, it ſtood at 10 degrees, 
das in the caves of the Obſervatory ; ; that, at 
106 fathoms, it ſtood at 105 degrees ; that, 
at 158 fathoms, it mounted to 15 degrees j 
* and that, at 222 fathom, it roſe to 18% de- 
grees ! | 
In proportion as we Geſceud into the bows 
'els of the earth, M. de Genſanne remarks, 
i we perceive'a ſenſible increaſe of heat. 1800 
' feet below the level of the Rhine, at Hunin- 
'guen in Alſace, I found, that the heat was ſo 
' great as to produce a ſenſible evaporation 
from water. A detail of my experiments on 
this ſubje& may be ſeen in the laſt edition of 
that excellent Traite de la glace compoſed 
by my-deceaſed illuſtrious friend M. Portous 
'de Mairan . 

All the rich veins of every ſpecies of me- 
tal, ſays M. Eller, are in the perpendicular 
' fifures of the earth; and the depth of thele . 
'lifures cannot be eric In Germany, 
ſome of them have been traced above 6000 
© feet 
* Difert. ſur la glace, par M. Mairan, p. 60. 3 


} Hiſt, Nat. de Languedoc, tom. 1. p. 24. 
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feet deep. In proportion as the miners des 
* ſcend, they feel that the PONY at the 
© air becomes always hotter *' _ 
Though our deepeſt mines and pig ate 
inconſiderable excavations; yet the internal | 


heat is more ſenſibly felt 1 Hl them than on the 
ij ſurface. We may, therefore, preſume, that, 
if we could penetrate ſtill deeper, this heat 


would increaſe, and that the parts near the 


centre of the earth are hotter than thoſe more 
; diſtant. This internal heat is | likewiſe ap- 


parent from the temperature of the ocean, 
the waters of which, at equal depths, ex- 
hibit nearly the ſame ent as that of the in- 
terior parts of the earth. Having plunged a 4 
thermometer, M. Marſigli remarks, into the 
« ſea in different places and at different times, 
it was found that the temperature at 10, 20, 

3⁵5 and 120 fathoms, was equally from 10 | 

* 105 degrees |. On this ſubject M. de Mai- 


ran judicioully remarks, * that the hotteſt wa- 
© ters which are at the greateſt depth, muſt, as 
being the lighteſt, continually aſcend above 
| © thoſe that are heavier, Hence, according to 
Marſigli's obſervations, the temperature of this 


* immenſe body of water muſt be always near- 


ly equal, except near the ſurface, which is 
expoſed 


* Mem. fur la nn, des metaux. Academic de _— 


lin, annce 1733 


＋ L. Hiſt. 8885 que de la mer "_e Wt, P- 16. 
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l expoſed to the impreſſions of the air, where 
*the water ſometimes freezes before it has time 
© to deſcend by its own weight and coolneſs *.“ 

Beſides, it-is eaſy to ſhow, that the fluidity of 
the ocean ought not, in general, to be aſcribed 
to the powers of the ſolar rays; ſince we learn 
from experience, that the light of the ſun 
does not penetrate the moſt limpid water above 
fix hundred feet; and, of courſe, that its heat 
will not reach above a fourth part of that 
depth, or one hundred and fifty feet, The 
late M. Bouguer, a learned aſtronomer of the 
Royal Academy of Sciences, found, that, when 
ſixteen pieces of common glaſs were applied 
to each other, and making a thickneſs of g< 
lines, the light, in paſſing through theſe ſixteen 
pieces of glaſs, was diminiſhed 247 times. He 
then placed ſeventy-four pieces of the ſame ' 
glaſs, in a tube, and at ſome diſtance from 
each other, When this experiment was made, 
the ſun was 50 degrees above the horizon. A 
rery faint appearance of the ſun's diſk was till 
perceptible through theſe 74 pieces of glaſs. 
The perſons who attended him cculd likewiſe 
perceive, but with difficulty, a feeble light, 
But, when other three pieces of glaſs were ad- 
ded to the ſeventy-four. none of them could 
diſtinguiſh the ſmalleſt veſtige of light. Hence, 

1 | if 


* Diſſert. ſur la glace, p. 69. 
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if we ſuppoſe eighty pieces of the fame” gli 
we have a thickneſs ann will rene it 15 
fectly opaque. e 

From this analogy bereren the kanne 
of glaſs and water, M. Bouguer found, that; t 
render ſea-water, which is the moſt" limpid of 
all waters, perfectly opaque, a thickneſs of 256 
feet is neceſſary, provided, by another expert 
ment, the light of a flambeau was diminiſhed 
in the proportion of 14 to 5 in traverſing 11; 
inches of water contained in a tube of g feet) 
inches in length. Hence, according to M. Bou- 
guer, no ſenſible light can pals Vas than 256 
feet! in water *. 
It appears to me, however, that the conclu- 
ſion drawn by M. Bouguer is very diſtant from 
the truth, His experiments ſhould have been 
made with maſſes of glaſs of different thick- 
neſſes, and not with ſeparate pieces applied to 
each other. I am perſuaded that the ſun's 
light would penetrate a greater thickneſs than 
that of theſe eighty pieces, which formed 2 
thickneſs of no more than 47+ lines, or near 4 
inches. Now, though theſe pieces he employ- 
ed were of common glaſs, it is certain that a 
ſolid maſs of the fame glaſs, of four inches thick, 
would not entirely intercept the light of the 
ſun, eſpecially as I know, by my own experi- 
ence, that light paſſes eaſily through 6 ſolid 
inches 

* Eſſai @Oprigu ſur la praduion de la "Oy P. 85s 
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hes of white glaſs. I believe, therefore, that 
ge thickneſſes aſſumed by M. Bouguer ſhould 
+ more than doubled, and that the light of 
je ſun penetrates 600 feet deep'into the waters i 
fthe ocean; for there is another inaccuracy 
n M. Bouguer's experiments. He did not 
mke the light of the fun Hen through his rube 
g feet 7 inches long: He employed the 
cht of a flambeau, and thence concluded the 
iminution/to be in the proportion of 14 to 5. 
Bit l am perſuaded, that, if the light of the ſun 
ud been employed, this diminution' would not 
hve been ſo great, eſpecially as the light of a 
imbeau could only paſs obliquely, whilſt that 
ef the ſun, by paſſing directly, would have pene= 
rated deeper by its incidence alone, independent 
& its purity and intenſity. Thus, taking all 
ircumſtances into conſideration, it appears, that, 
v approach the truth as near as poſſible, we 
ſhould ſuppoſe, that the light of the ſun pene- 
rates the ſea to the depth of 60 feet, and that 
ts heat reaches 150 feet deep. The light and 
beit muſt here be underſtood as ſenſible degrees 
only of theſe qualities. | | 
That the hear of the ſun penetrates not above 
o feet deep in the waters of the ocean, I aſ- 
certained by analogy derived from an experi- 
nent which appears to be deciſive. With a 
ens of 27 inches diameter by fix inches thick 
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1 then covered the whole lens, e except an inc 


have any heat, after paſſing through a: certain 


than a third of the depth I have ſuppoſed, this 


* 


IK - 


middle part, the Jens dine: only from the « cir 
cumference as far as four-inches thick, and thy 
all the thicker part ſcarcely produced any heut. 


round the centre, and J found, that, after 
ſing this thickneſs of fix inches of elaſs, 0 
light of the ſun had no influence on the thermo 
meter. Hence 1 am warranted to preſume, that 
this ſame light, weakened by 1 50 feet thick of 
water, would not produce a ahn 
of heat. | 

The light proceeding from the moon is uns 
queſtionably a reflected light of the fun. Thi 
light, however, has no ſenſible heat, even when 
the rays ate collected into the focus of a burns 
ing-glaſs, Neither would the light of the ſun 


depth. of water; becauſe it would then be <& 
qually feeble as that of the moon. I am, there 
fore, perſuaded, that, by allowing the rays df 
the {un to paſs through a large tube filled with 
water, and only 50 feet long, which is no more 


feeble light would produce no effect upon the 


| thermometer, even though the liquor ſtood at 
the freezing point. From whence I may con- 


clude, that, though the light of the ſun pene- h 
trates 600 feet in the waters of the ocean, it 
heat would not reach one fourth part of that 


depth. All che waters below this point would 
neceſſarily 


geceſſarily freeze, unleſs there was an internal 
heat in the earth, which alone can maintain 
their fluidity. In the ſame manner, it is proved 
by experience that the heat of the ſolar rays pe- 
netrates not above 15 or 20 feet deep in the 
earth, ſince ice is preſerved at theſe depths du- 
ring the warmeſt ſummers. Hence, it is clear, # 
that, below the baſin of the ſea, as well as un- 
der the ſuperior ſtrata of the earth, there is a 
perpetual emanation of heat, which ſupports the 
fluidity of the waters, and produces the tem- 
perature of the earth. In the interior parts of 
the earth, therefore, a heat exiſts which is pro- 
per to it, and which 1s totally een of 
that communicated by the ſun, 

We might confirm this general fact by a num- 
ber of particular ones. Every man has remark- 
ed, that the ſnow melts in all places where the 
rapours of the interior parts of the earth have 
a free iſſue, as over pits, covered aqueducts, 
vaults, ciſterns, &c. while in all other places, 
where the earth, bound up by the froſt, inter- 
cepts theſe vapours, the ſnow not only remains, 
bur, inſtead of melting, freezes. This circum- 
tance is alone ſufficient to ſhow, that theſe e- 
manations from the internal parts of the earth 
have a real and ſenſible degree of heat. 

With regard to the fourth fact: After the ſa- 
tisfactory proofs we have given in ſeveral ar- 
cles. of our Theory of the Earth, it is apparent, 

that 
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that the materials of which this globe is com. 
polcd are of the nature of glaſs.” This general 
truth, which we can prove by experience,” wy 
not altogether unknown to Leibnitz, à German 
eren whoſe nanie will continue to be an 
honour to his country: N | 
* Sane pleriſque creditum et a facris etiam 
; ſeripioribus inſinuatum elt, conditos in abdito 
© telluris ignis theſauros. Adjuvant vultus, 
© nam omnis ex fuſione SCORIAE VITRI eft or- 
* NUS .. . Talem vero eſſe globi noſtri ſuperf- 
* ciem (neque enim ultra penetrare nobis datum) 
© reapſe experimur, omnes enim terrae et lapi- 
des igne vitrum reddunt , . . nobis ſatis elt ad- 
moto igne omnia terreſtria in VITRO FINIRI. 
* Ipſa magna telluris oſſa nudaeque illae rupes at. 
* que immortales ſilices cum tota fere in vitrum 
© abeant, quid niſi concreta ſunt ex fuſis olim 
* corporibus et prima illa magnaque vi quam 
in facilem adhuc materiam exercuit ignis na- 
* turae . . .. cum igitur omniaque non avolant 
in auras tandem funduntur, et ſpeculorum im- 
«© primis urentium ope, vitri naturam ſumant, 
© hinc facile intelliges vitrum eſſe velut TERRA 
© BASIN, et naturam ejus caeterorum plerumque 
* corporum larvis latere. G. G. Lewmin proto- 
© oaea, Goeltingae, 1749, pag. 4. et 5. 
The baſis of minerals, of vegetables, and of 
animals, conſiſts. of vier matter; for all 


their reſidua may be ultimately converted - 
gl $, 
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glaſs; The ſubſtances called rœfractory by chy- 
miſts, and which they conſider as not fuſible, be- . 
cauſe they refiſt the action of their furnaces 
without being changed into glaſs, may notwith- 
landing be vitrified by the more intenſe heat of 
burning glaſſes. Hence all the materials of this 
globe, at leaſt all, thoſe which are known to us, 
have glaſs for their baſis, and may be im 
reduced to their primitive ſtate. = 

We have, therefore, proved the original l 
que faction by fire of the whole maſs of this 
globe, agreeably to the moſt rigorous rules of 
logic: 1. A priori, by the firſt fact, namely, the 
elevation of the earth at the equator, and its 
depreſſion at the poles. 2. Ab actu, by the 


ſecond and third fact, namely, the internal 


beat of the globe which ſtill ſubſiſts: 3. A po- 5 
feriorr, by the fourth fact, which ſhows the ef- 
fect of this action of fire, i. e. glaſs in all terreſ- 
trial ſubſtances. 

But, though the materials which 3 this 
globe have originally been of a vitreous nature, 
and may all be reduced to glaſs, they ought to 
be diſtinguiſhed from each other with regard to 
the different ſtates in which they are found be- 
fore they are converted into glaſs hy the action 
of fire. They ſhould, in the firſt place, be di- 
ided into vitrifiable and calcarious ſubſtances, 
The firſt undergo no change by fire, unleſs it 
be puſhed to ſuch a e ot intenſity as 1s ſuf- 

ä ficient | 
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ficient to reduce them to glaſs ; but an infer 


degree of heat reduces the others to lime. Tha 
quantity of calcarious ſubſtances, though very 
conſiderable, is ſmall when compared to thoſs! 


which are vitrifiable. The f/th.ta& above jai 
down proves, that calcarious bodies have hee 
formed at a different period, and by another ce 


ment; and we evidently perceive, that all the 
matters which have not been produced by the 
immediate action of the primitive fire, have been 


formed by the intervention of water; becauſe 


they are all compoſed of ſhells and Other relicks 


of marine bodies. Under the claſs of vitiif- 


able ſubſtances are comprehended pure rock, 
quartz, ſand, free-ſtone, granite, ſlates, clays 
metals, and metallic minerals. Theſe ſub 
ſtances form the genuine baſis of the globe, 
and compoſe its principal and greateſt part. The 


whole of them have been originally produced 
by the primitive fire. Sand is nothing but glab 


in powder; lates, dried elays, pure rock, free-ſtone, 
and granite, are only vitreous maſſes, or vitr- 


fable ſand in a concreted form. Flints, cry- 


ſtals, metals, and moſt other minerals, are only 


_ diſtillations, exudations, or ſublimations of tht 


firſt matters, all of which unfold their primi 
tive origin arid. their Sm nature, by their 
aptitude of being converted into glaſs. 

But calcarious ſand and gravel, chalk, brow 


both 
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both opaque and tranſparent, in a word, every 
ſubſtance which can be converted into lime, 
do not at firſt exhibit their original nature. 
Though, like all the others, they proceed from 
| plaſs, calcarious bodies have paſſed through fil- 
res, which have changed their appearance. 
They have been formed by water. They are 
compoſed entirely of madrepores, ſhells, and o- 
ther relicks of aquatic animals, which alone 
are capable of converting fluids into ſolids, and 
of transforming the water of the ſea into ſtone. 
Common marble and other calcarious ſtones are 
compoſed of entire ſhells and fragments of ſhells, 
of madrepores, aſtroites, &c. all the parts of which 
are either ſtill evident, or eaſily recogniſable; 
Gravel is nothing but broken fragments of 
marble and calcarious ſtones which froft and 
the action of the air detach from the rocks; 
and they are equally convertible into lime. Lime 
may alſo be made of ſhells, chalk, and light 
land- ſtone. Alabaſter, and thoſe marbles which 
contain alabaſter, may be tegarded as large 
ſtalactites, which are formed at The expence of 
other marbles and common ſtones. Calcarious 
ſpatha 1 is likewiſe formed by exudation or diſtil- 
lation from calcarious ſubſtances, in the ſame 
manner as rock-cryſtal originates from vitri- 
ble matters. All this may be proved by in- 
pecling theſe different ſubſtances, and by ex- 
amining attentively the great monuments of 
nature. 


Voi. I. 


MONUMENT FIRST.” 


| Shells and other productions of the ocean are 
found on the ſurface and in the interior parts 
of the earth ; and all the ſubſtances called cal- 


carious are can del of the remains 7 thele 
marine bodies. 1 off: 


MONUMENT SECOND. 


1 examining thoſe ſhells and other marine 


productions found in France, Britain, German, 


and all the other parts of Europe, we diſcover, 


that moſt of the animals to which theſe remains 
have belonged, are not to be found in the adja- 


cent ſeas, and that theſe ſpecies either have now 


no exiſtence, or are to be found only in the 
ſouthern ſeas. In the ſame manner, we ſee, in 


ſlates and other ſubſtances, at great depths, 


impreſſions of fiſhes and plants, none of which 


belong to our climates, and which either do not 
exiſt, or are to be met with in ſouthern climates 


only. 
MONUMENT THIRD. 


In Aeris, and other northern regions of: Eu- 
rope and Aſia, we find the ſkeletons, tuſks, and 


bones of elephants, OILY and rhinoce- 
roles, 


fac 
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ab in quantities bee to convince us, 
that theſe animals, which at preſent can propa- 


gate only in the ſouthern regions, formerly ex- 


ited and propagated. in northern countries; and 

it has been remarked, that theſe remains of ele- 

phants and other terreſtrial animals are found 

at inconſiderable depths. below the ſurface. But 

ſhells and other marine bodies are buried deep 
in the Wes of ey ennth. > 1 


1 


MONUMENT FOURTH. 


” & 


The 1 a0 Wen of Akan as well e as atk L 
teeth of the hippopotamus, are found, not only 


in the northern parts of our Continent, but 
likewiſe in thoſe 'of North America, though the 
ſpecies of the elephant and rhinoceros have now 
no exiſtence in the New World. 21 15 


— 


MONUMENT FIFTH. 


SE Is 


In the middle of Continents, and in places 
moſt remote from the ſea, we find an infinite 


number of ſhells, moſt of which belong to ani- 
mals actually exiſting in the ſouthern ocean, 


and ſeveral others have no known repreſenta- 


tives; ſo that their ſpecies ſeem to have been 
annihilated by cauſes till now unknown. 


By comparing theſe monuments with the 


dts, we at once perceive, that the time when 
8 * vitrifiable 
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vitrifiable ſubſtation were formed is mueh more 
remote than that of the formation of calcarious 
bodies; and may now diſtinguiſh four and even 
five epochs of the remoteſt antiquity: The firſt, 
vrhen the matter of the globe was in fuſion by 
fire, when the earth aſſumed its form, and the 
Equator was elevated and the Poles depreſſed by 
its rotatory motion: The ſecond, when this mat- | 
ter conſolidated, and formed the great maſſes of 

vitrifiable ſubſtances : The third, when the ſea 
covered the whole land now inhabited, and nou- 
riſhed ſhell- animals, the remains of which have 


formed calcarious bodies: The fourth, when 


the waters which cover our Continents retired 
to their proper baſins: A fifth epoch, the indi- 
cations of which are equally clear as the other 
four, is the time when the elephant, the hippo- 
potamus, and other ſouthern animals, inhabited 
the regions of the north. This epoch is evident- 
ly poſterior to the fourth, ſince the relicks of 
terreſtrial animals are found near-the ſurface of 
the-earth, whilſt thoſe of marine animals are ge- 
nerally, and even in the ſame places, buried at 
great depths. 

What, Will any man maintain, that de- 
R and other animals now peculiar to the 
ſouth, have formerly inhabited the regions of 
the north? This fact, however ſingular and ex- 
traordinary it may appear, is not the leſs cer- 


tain. Great quantities of 1 ivory have been and 
daily 
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daily are found in Siberia, in Ruſſia, and in o- 
ther northern countries of Europe and Aha. 
Theſe tuſks of the elephant are found ſome 
feet below the earth, or they are expoſed by 
| the waters when they break down the banks 
of rivers. We find theſe tuſks and bones of 
the elephant in ſo many places, and in ſuch 
quantities, that they never could be brought 
into ſuch cold regions by human power. From 
inconteſtible and reiterated proofs, we are o- 
bliged to acknowledge, that theſe animals were 
formerly natives of the north, as they are now 
of the ſouth. What renders this fact more mar- 
vellous and more difficult to explain, we find the 
remains of thoſeanimals, now peculiar to the ſouth 
of the Old Continent, not only in our northern 
provinces, but likewiſe in Canada and other 
parts of North America, In the Royal cabinet 
there are ſeveral tuſks and many bones of the 
elephant, which were found in Siberia, We 
have other tuſks and bones of the ſame animal 
which were found in France; as well as teeth of 
the hippopotamus diſcovered in America, near 
the river Ohio. Hence theſe animals, which 
cannot ſubſiſt in cold countries, have formerly 
exiſted in northern climates. Of courſe, the 
Frozen Zone was at that period equally warm as 
our Torrid Zone is at preſent; for it is impoſſible 
that the bodily conſtitution and real habits of 
theſe animals, which are the moſt permanent and 
invariable things in nature, ſhould 19 far change 
1 8 3 as 


© 


4 FACTS AND ARGUMENTS; &c. 


as to beſtow the cGoperatanilf the rain- Ha upon 


the elephant, Neither can we ſuppoſe that theſe 


ſouthern animals, which require much heat for their 
ſubliſtence, could ever live and multiply in nor- 


thern regions, if the climate were equally cold as 
it is at preſent. M. Gmelin, who travelled in Sibe- 
ria, and there collected many bones ofthe elephant, 
ſuppoſes that vaſt inundations in the ſouth had 


driven the elephants tothe north, where they would 


all periſh at once by the rigour of the climate. 


But this cauſe is not proportioned to the effect. 
More ivory, perhaps, has already been brought 
from the north than all the elephants of India now 


exiſting could furniſh. Much more will be dif- 
covered when the vaſt deſerts of the north, which 
are ſcarcely known, ſhall be peopled, and the 


earth cultivated and dug by the hands of man. 


Beſides, it is extremely - improbable, that theſe 
animals ſhould take the route which is moſt re- 


pugnant to their nature; for, if they were 
- puſhed by inundations from the ſouth, why did 
they not rather fly to the eaſt and weſt? Why 


did they fly as far as the ſixtieth degree of north 


latitude, when they might have ſtopt on the 


road, or turned aſide to more fortunate climates? 
And how is it poſſible to conceive, that, by an 
inundation from the ſouthern ocean, the ele- 
phants were chaſed a thouſand leagues into the 


Old Continent, and more than three thouſand 


into the New? It is impoſſible that an inunda- 


tion from the Indian ocean ſhould drive the e- 
lephants 


FACTS AND ARGUMENTS, Kc. 279 


lephants into Canada, or even into Siberia; and 
it is equally impoſſible, that they ſhould arrive 
in ſuch numbers as are indicated * their re- 


mains. 
Diffatisfied with this eat, | imagined 


that a more plauſible one might be given, and 
which ſhould perfectly correſpond with my the- 


ory of the earth. But, before exhibiting my 
ideas on this ſubject, I ſhall, to prevent mit- 
takes, remark, 1. That the ivory found in Sihe— 
ria and in Canada unqueſtionably belongs to 
the elephant, and not to the morſe or ſea- cow, 
as ſome voyagers have pretended. In the north- 
ern regions, we likewiſe find the foſſi! ivory of 
the morſe ; bur it is different from that of the 
elephant; and they are eaſily diſtinguithed by 
comparing their internal texture. Lhe tuſks, 
the grinders, the ſcapulae, the thigh-bones, and 
other bones found in the northern climates, cer- 
tainly belong to the elephant; it is even impoſ- 


lible to heſitate concerning the identity of 


the ſpecies. The large ſquare teeth diſcovered 


in the fame northern countries, the grinding 
ide of which reſembles the ſpade painted on 


cards, have every mark of the dentes molares 
of the hippopotamus; and thoſe enormous teeth, 
the grinding ſide of which is compoſed of large 
blunt points or protuberances, have belonged 


to {ome terreſtrial animal that now no longer 


exiits, like the great volutes called cornua ammo- 
2215, which at preſent exiſt not in the ocean. 


2, The 


* 
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2. The bones and tuſks of theſe ancient ele- 
phanis are every way as large as thoſe of the 
Indian elephants, to which we have compared 
them. ihis is a proof that theſe animals did 


not inhahit the northern regions from any ne- 


ceſſity, ſince they acquired, in that ſituation, 
their full growth and complete dimenſions. Of 


this fact we may be aſcertained by the deſexip- 


tions and dimenfions of them given by M. 
Daubenton under the article Elephant. But, 
ſince that time, 1 have had tranfmitted to me an 
entire tuſk and ſome fragments of foſſil ivory, 
the length and breadth of which greatly excted 


the tuſks of the common elephant. I ſearched 


all the ſhops of the Paris ivory-merchants; but 
I found no tulk which could be compared to 
that in my pollethon. But, of a great number, I 
found only one equal to thoſe fent from Siberia, 
whole circumference at the bale is nineteen in- 
ches. Ivory, which is taken from living ele- 


phants, or from recent {keletons found in the 
foreits, is denominated raw ivory; and the 


appellation of roofed wory is given to that ex- 
tracted from the earth, the quality of which is 
more or leſs altered, according to the time it has 
remained under ground, or according to the quali- 
ty of the earth in which it has been buried, Moſt 
tuſks which come from the North are ſtill very 
ſolid, and very {tne works may be made of them. 
The largeſt were ſent to us by M. de L'Hle, an 


aftron 1OMer, and member of the Royal Academy 
of 
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of Sciences. He collected them in his travels 
through Siberia. In all the ſhops of Paris, there 


was not a ſingle tuſk of raw ivory which mea- 
ſured nineteen inches in circumference : They 


were all ſmaller. This tuſk was ſix feet and an 
inch in length ; and it appears, that thoſe in the 
Royal Cabinet, which were found in Siberia, 
were, when entire, more that ſix feet and a half: 
But, as their extremities were cut off, we could 
only make a near gueſs at their real length. 

If we compare the thigh-bones found in the 
ame northern countries, we ſhall be ſatistied that 
de zre at leaſt equally long, and confiderabiy 
ticker, than thoſe of the Indian elephants. 

izefides, as formerly remarked, we have made 
an exact compariſon of the bones and tuſks ſent 


from Siberia with thoſe of the ſkeleton of an e- 


lephant, and we found that all theſe bones are 
evidently the relicks of theſe animals. The Si- 
berian tuſks have not only the figure, but the 
genuine ſtructure of elephant ivory, which M. 
Daubenton deſcribes in the following terms. 
When an elephant's tuſk is cut tranſverſely, 
we ſee, at or near the centre, a black point cal- 
led the heart, But, if the tuſk is cut where it 
is hollow, there is only a round hole in the 
centre. We perceive crooked lines which ex- 
tend in different directions from the centre to 
the circumference, and, by croſſing, form ſmall 
' lozenges. At the circumference, there is com- 


* monly a narrow circular band. The crooked 


lines 


9 
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© lines ramify in proportion as they recede from 
the centre. Hence the ſize of the lozenges is 
* nearly the ſame throughout. Their ſides, or at 
* leaſt their angles, are of a more lively colour 
| | than the areas, doubtleſs becauſe their ſubſtance 
1 | is more compact. The band at the circum- WM; 
* ference is compoſed of ſtraight and tranſverſe Ml 
LE fibres, which, if prolonged, would terminate in Ml : 
q (the centre. It is the appearance of theſe lines 
1 * and points which is conſidered as the grain of 
the ivory. This grain is perceptible in all ivories; Wl 
but it is more or leſs diſtinct in different tuſes; WM : 
and, when the grain is ſufficiently, apparent, the 
ivory gets the name of large grained, to diſtin- . 


: * ouiſh it from that whoſe grain is fine.“ c 
5 It cannot be ſuppoſed that elephants could be U 


i | tranſported into Siberia by men; for the ſtate of n 
| _ captivity alone, independent of the rigour of the Ne 

climate, would have reduced them to a fourth 
8: or a third of the dimenſions which their remains I & 
1 exhibit. Of this effect we have ſufficient proof bl 
' 1 from the compariſon we have made between an 
[ entire ſkeleton of an elephant in the Royal Ca- 
| binet, which had lived fixteen years at Verſailles, 
1 Vith the tuſks of other elephants brought from 
) their native country. This ſkeleton and theſe 
tuſks, though of conſiderable fize, are one half 
ſmaller than the tuſks and ſkeletons of theſe 
which live in freedom in Aſia or in Africa; and, 


at the lame time, they are at leaſt two thirds 
5 ſmaller 
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ſmaller than the Veins of this ſame animals found 


in Siberia. 
3. The great quantities of ivory already diſ- 


covered by accident in countries nearly deſert, 
and where no man ſearches for it, ſhow, that it 


s neither by one nor by ſeveral accidents, nor 
it one and the ſame time, that ſome individuals 
of this ſpecies have found their way into the 
northern regions, but that the ſpecies had for- 
nerly exiſted and multiplied there, in the ſame 
manner as they now exiſt and multiply in ſou⸗ 
thern latitudes, 1755 | 

The only queſtion, therefore, which remains 
to be ſolved, is, Whether there is or has been a 
cauſe that could ſo change the temperature of 
the different parts of the globe as to render the 
northern regiongf which are now extremely cold, 
equally warm asthe ſouthern climates ? 

Some philoſophers may imagine that this ef- 
fect has been produced by the change in the o- 
bliquity of the ecliptic; becauſe, at firſt ſight, this 
change ſeems to indicate, that, as the inchnation 
of the axis of the globe is not permanent, 
the earth might formerly revolve round an axis 
ſo different from that on which it now turns, as to 
make Siberia then lie immediately under the K- 
quator. Aſtronomers have obſerved, that the 
change in the obliquity of the ecliptic is about 
45 ſeconds in a century. Hence, by ſuppoling 
this augmentation to be conſtant and ſucceſſive, 


bo centuries would produce a diſtance of 45 
minutes, 


. tn we 
* 2 OO — 
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minutes, and 3600 centuries would produce 3 


change of 45 degrees. Such an alteration would 
bring back the Goth degree of latitude to the 
1 5th, z. e. the country of Siberia, where the e- 
lephants formerly exiſted, to the regions of In- 
dia, where they ſtill exiſt and multiply. Now, 
it may be ſaid, we have only to admit this long 


lapſe of time in order to account for the regular 


abode of elephants in Siberia: It is 360, ooo years 
ago ſince the earth revolved round an axis 4; 
degrees diſtant from that upon which it turns at 
preſent : The 15th degree of latitude was "then 
the 6oth, &c. 

I anſwer, that this 1468 d the müss of 
explication which reſults from it, cannot, upon 
examination, be ſupported. The change in the 
obliquity of the ecliptic is not azconſtant and ſue- 


ceſſive diminution and augmentation. On the | 


contrary, it is a limited variation, and ſometimes 
on one fide and ſometimes on the other; 
and, conſequently, can never produce, on any 


ſide, nor in any climate, this difference of 45 
degrees of inclination ; for the variation in the o- 


bliquity of the earth's axis is occaſioned by 


the action of the planets, which alter the fitua- 
tion of the ecleptic, without affecting the equa- 
tor. To take the ſtrongeſt of theſe attractions, 


which is that of Venus, it would require 
126,000 years to make a change of 180 degrees 
in the ecliptic of that planet, and, of courſe, to 


produce an alteration of 6 degrees 47 minutes | 


In 


hoo, — — 5 2 38. — 8 
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in the real obliquity of the earth's axis; ſince 6 
degrees 47 minutes are the double of the incli- 
nation of the orbit of Venus. In the ſamg 
manner, the action of Jupiter cannot, in 93,6000 


years, change the obliquity of the ecliptie above 
2 degrees 38 minutes; and ſtill this effect is in 
part compenſated by the preceding. Hence it 
is impoſſible that this change in the obliquity of 
the earth's axis ſhould-ever amount to 6 degrees, 


unleſs we ſuppoſe, that the orbits of all the 


planets ſhould likewiſe change; a ſuppoſition 


which we cannot nor ought not to admit, ſince 


no cauſe exiſts which could produce this ef- 
But I am enabled to ſolve this difficult mat- 
ter, and to deduce it from an immediate cauſe. 


We have already ſeen, that the terreſtrial globe, 
when it firſt aſſumed its form, was in a ſtate 


of fluidity, and that the water being unable to 


diſſolve terreſtrial bodies, this fluidity was a 
liquefaction occalioned by fire. Now, to pals 


from this burning and liquified ſtate to a mild 
and temperate heat, time was neceſſary. The 
globe could not at once cool to its preſent tem- 
perature, Thus, during the firſt ages after its 


tormation, the heat proper to the earth 'was in- 


linitely greater than that which it received 
from the ſun; fince it is ſtill much greater. 
This immenſe fire being afterwards gradually 
diſſipated, the polar, like all other climates, un- 
erwent ſucceſſive changes from heat to cold. 


Of 
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Of courſe, a certain time, or rather a long tract of 


time, exiſted; during which the northern re- 
gions, after having burar like all others, enjoyed 
the ſame heat which at preſent 18 felt in the 
ſouthern climates. Hence theſe northern coun. 


tries might and actually have been inhabited 


by animals now peculiar to the ſouth, and to 
whom this degree of heat is  indiſpenſible 
The fact, therefore, inſtead of being extraordi- 
nary, perfectly accords with, the other fads, 
and is no more than a conſequence of them, 


Inſtead of oppoſing my theory of the earth, 


this fact, on the contrary, is an acceſſory proof 
of its reality, and confirms the moſt obſcure 
point I have advanced; i. r. when. we attempt 
to look back into that. profundity of time 
when the light of genius is apt to extinguiſh 
itſelf, and when, for want of obſervations, 
genius has no aid to lead us to a more remote 


period. | 
A ſixth epoch, a to the poker Fun is 


that when the two Continents were ſeparated | 


from each other. It is certain, that they were 


not ſeparated when the elephants lived equal- | 


ly in the north of Kurope, Aſia, and America; 


I fay, equally; for we find their bones in Si- 
beriz, in Ruſſia, and in Canada. Hence the 


ſe eon of the two Continents happened po- 
ſtorior to the abode of theſe animals in the 
northern regions. oh as we likewiſe find the 


tuſks 
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wiks of the elephant in Poland, in Germany, 


in France, and in Italy, we muſt conclude, 
that, in proportion as theſe northern regions 
cooled, the elephants retired toward the tem- 
perate zone, where the heat of the ſun, and 
the greater thickneſs of the globe, compen- 
ated the loſs of the earth's internal heat; and 


mat, in the progreſs of time, the temperate 


zone having alſo become too cold, the elephant 


gradually migrated to the climates under the 
Torrid Zone, which alone have longeſt preſer- 
ved, by the greater thickneſs of the globe, a 


ſuperior degree of internal heat. Theſe are 
likewiſe the only chmates where this interior 
heat, united with that of the ſun, is ſtill ſuffi - 
cient to ſupport their exiſtence, and to ne | 


them to propagate their packs 

Independent of the ſpecimens e 
from Ruſſia and Siberia, and which are preſer- 
ved in the Royal cabinet, there are many others 
in private colleQions. Vaſt numbers of them 


are to be ſeen in the muſaeum of Peterſburg, as 


appears from a catalogue printed in the year 
1742, There are likewiſe many of them in the 
Britiſh muſaeum, in that of Copenhagen, and 
in ſome other collections in Britain, Germany, 
and Italy. This northern ivory, like the ſou- 
mern, is uſed in manufacturing many articles of 
hardware, &c. Hence the great quantity of 
the tuſks and bones of cleghante found in Sibe- 

ria 
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ria and Ruſſia can no longer remain a doubtful 


point. | 
M. Pallas, a 3 eee in 1 1 


journey through Siberia, found a great quantity 
of elephants bones, and an entire ſkeleton'of a 


rhinoceros, which was buried a few feet ahn 
under the ſurface of the ground. 1055 
© Enormous bones of the elephant were late- 


« ly diſcovered at Swijatoki, ſeventeen verſts 
from Peterſburg: They were found in a ſpot 


* which had long been covered with water, 


Hence ſome prodigious revolution muſt have 
changed the climate, the productions, and the 


q e in every quarter of the globe. Thele 
medals of Nature prove, that thoſe countries 
ee are now deſolated by the rigours of 
© intenſe cold, have formerly enjoyed all the ad- 
va tages of the ſouthern latitudes '+ 
The diſcovery of the tuſks and ſkeletons of 


elephants in Canada is but recent; and I was 


firſt informed of them by a letter from the late 
Mr Colliſon, . fellow of the Royal Society. of 
London, of which the —— is a manu | 
tion, 

« Mr 8 Croghan has aſſurel me, 5 
in the courſe of his travels through the coun- 


oe bordering upon the river Ohio, in the 


" year 1705. and e about four miles ſouth- 
; - eaſt 


” Journal de Politique et de Literature, 5 Yo 1776, art- 
POE 


Wen. Fad ' IP La 
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eaſt from this river, and 640 miles diſtant 
from Fort du Queſne or Pitſburgh, he ſaw, in 
the neighbourhood of a large falt marſh, where 
the wild animals aſſemble at certain ſeaſons of 
(the year, immenſe bones and teeth. Having 
Das: examined the place, he diſcovered, 
ein a high bank on the fide of the marſh, a 
' prodigious number of bones, which, from 
' their figure and magnitude, appeared to be 
the bones and tuſks of elephants. | 
© But, Sir, the large grinding teeth which 1 
' ſend you, were found along with theſe tuſks, 
There are others till larger than theſe, which 
ſeem to indicate, and even to demonſtrate, 
i that they belong not to elephants. How ſhall 
we reconcile this paradox? May we not ſup- 
' poſe, that there formerly exiſted a large ani- 


mal which had the tuſks of an elephant and 


the grinders of the hippopotamus? for theſe 
rg grinders are very different from thoſe of 
the elephant. From the great number of tuſks 
' and grinders which he ſaw, Mr Croghan thinks, 
that there muſt have been at leaſt thirty of 
theſe animals buried in this place. Elephants, 
' however, were never known in America; and 
eit is improbable that they could be brought 
there from Aſia. The impoſſibity of their li- 
nog in countries where the winters are ſo ri- 
gorous, but where great quantities of their 
Vol. II. ᷑ ¹ 
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* your great ſagacity may perhaps explain. 

* Mr Croghan, in the month of February 

i 1767, ſent to different perſons in London, the 

© bones-and teeth he had collected in the years 

N and 1766. x 

1. To my Lord Shelburn, two large tuſks, 

© one of which was entire, and near ſeven feet 

© long: Its thickneſs exceeded not that of a com- 
© mon tuſk of an elephant of an equal length, 

* 2. A jaw-bone with two grinders in it, be- 


_ © fide ſeveral enormous ſeparate grinders. 


* To Dr Franklin, 1. Three tuſks, one of 
* which was about fix feet long. It had been 
broke through the middle, which was corrupt- | 
* ed, and reſembled chalk. The others were 
f ſound; The end of one of them was ſharpen- 
ed to a point, and it -cantilied of very fine i- 
knots | | 
* 2. A ſmall tuſk, about de feet 1 and 
* as thick as a man's arm, with the depreſſions | 
* made by the muſcles and tendons, which were 
* of a bright cheſnut colour, and appeared to be 
as freſh as if recently taken from the head of 
5 85 animal. | 
* 3. Four grinders, one of the 10 of 


© which was broader than thoſe I ſent you, and 


© had likewiſe an additional row of knobs. All 
© thoſe preſented to my Lord Shelburn and Dr 


* Franklin were of the ſame form, and had the | 
* | V $ ſame 


o e YT Fw yas 2 
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ame eine; as the ſpecimens I now tranſmit 
for your examination. 

Pr Franklin lately dined with an officer, who 
: had brought from the ſame place, in the neigh- 
© bourhood of the river Ohio, a tuſk which was 
© whiter, more luſtrous, and more entire than 

' any of the others; and likewiſe a grinder till 
larger than oP of thoſe I have mentioned *. 


Extract from a Fournal of a voyage made by Mr 


Croghan on the river Ohio, and tranſmitted to 
Dr Franklin in the month of May 1765. 


: Having paſſed the great river Miame, we 
arrived, in the evening, at the place where the 
bones af elephants are found. Ir is about 640 


miles from Fort Pitt. In the morning, I 
went to the large marſh where the wild ani- 


mals aſſemble at certain times of the year. 


We came to this place by a road beaten with 
P y 


the feet of the wild oxen, or biſons. It is a- 
bout four miles ſouth-eaſt from the river Ohio. 
' We ſaw a great number of bones, ſome of 
f them ſcattered about, and others buried five or 
ſix feet below the ſurface. We ſaw them in a 
bank of earth along the fide of the road. We 


found two tuſks of ſix feet in length, which 


we carried to our hut, along with other bones 
and teeth. The following year we returned 
«„ to 


* Laid Mr Collinſon to M. de Buffon, dated Mill- hill, 
near LR July 3. 1767. 
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to the ſame lat in order to Perus a great. 
* er number of tuſks and teeth. 

If M. de Buffon had any queries to che 
© upon this ſubject, I entreated him,” ſays, Mr 
Collinfon, © to tranſmit them to me; I ſhall ſend 
* them to Mr Croghan, a man of integrity and 
parts, who will be happy to anſwer every 
* queſtion,' This little Memoir was ſubjoined 
to the letter which I have juſt now quoted, and 
to which I ſhall add an extract of what Mr Col- | 
linſon formerly wrote me concerning theſe A- 
merican bones. | 

* About a mile and a half from the river Ohio, 
© there are fix enormous ſkeletons buried on end, 

© with tuſks from five to fix feet long, and of 
the ſame form and ſubſtance as elephants tuſks, - 
* They were thirty inches in circumference at 
the root. They tapered to a point. But, as they 
* were broken, we could not perceive how they 
* were joined to the jaws, A thigh-bone of the 
* ſame animals was found entire. Ir weighed a 
hundred pounds, and was four and a half feet 
in length. Theſe tuſks and thigh-bones ſhow | 
* that the animal muſt have been of a prodigious | 
magnitude. Theſe facts have been confirmed | 
© by Mr Greenwood, who ſaw the fix ſkeletons | 
in the falt-marſh. In the ſame place, he like- 
* wie found large grinders, which appeared not 
© to belong to the elephant, but rather to the 
| menus Some of theſe teeth he ſent to 
1 11 London, 


So ( 
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London, among others, two of which together 
* weighed 94 pounds. He ſays, that the jaw- 
bone was too heavy to be carried by two men. 
The interval between the orbits of the two 
eyes was eighteen inches. An Engliſhman, 
who had been taken priſoner by the ſavages, 
1nd conducted to this ſalt-marſh in order to 
' teach them how to make ſalt by evaporating 
' the water, declared, that, from a peculiar cir- 
cumſtance, he remembered to have ſeen theſe 
"EEE bones. He told, that three French- 
men, who were breaking 1 95 ſat upon a lingle 

' thigh-bone.' 

Some time after writing theſe letters, Mr 
Collinſon read to the Royal Society of London 
two ſhort eſſays on the ſame ſubject, in which I 
found ſome new facts, which I ſhall relate, and 
add elucidations of ſuch things as may require 
1 

* The ſalt-marſh where the elephants bones 

'are found is about four miles diſtant from the 
banks of the river Ohio; but it is more than 
' ſeven hundred miles from the neareſt coaſt of 
' the ſea, There is a road beaten by the wild 
oxen, or bifons, large enough to allow two 
chariots to travel abreaſt. This road directly 
leads to the great ſalt-marſh where theſe ani- 
mals, as well as ſtags and other ſpecies of the 

deer, aſſemble at a certain ſeaſon of the year 

„to hek the earth and drink the falt water 
1-3 „The 


. 
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* The elephants bones are found in a bank of 
about ſix or ſeven feet high, which ſurrounds | 
© the marſh, There we ſee teeth and bones 
* which had formerly belonged to ſome animals 
of a prodigious ſize. Some of the tuſks are 

near ſeven feet in length, and conſiſt of excel- 

* lent ivory; and therefore we cannot entertain 

any doubt that they really belong to the ele- 

* phant ſpecies. It is fingular, howeyer, that, 


among theſe tuſks, we never meet with a ſin- 


* gle grinder of an elephant, but a vaſt number 


of enormous teeth, each of which has five or 


fix blunt knobs, and muſt have belonged to 
* ſome animal of an immenſe ſize. Theſe ſquare 
* teeth have no reſemblance to the grinders of 
* the elephant, which are flat, and four or five 
times broader than thick; ſo that theſe e | 
* normous grinders have no reſemblance to the | 


teeth of any known animal. 


This laſt remark of Mr Collinſon is extremely 


juſt: : Theſe large grinders are totally different | 
from thoſe of the elephant; and, by comparing 


them with the grinders of the hippopotamus, 
which they reſemble by their ſquare figure, we 
ſhall perceive that they likewiſe differ in ſize, 


as they are two, three, and even four times | 


more voluminous than the largeſt teeth of the 
ancient hippopotami found in Siberia and Ca- 
nada, though theſe laſt teeth are three or four | 


times larger than thoſe of the hippopotami 


which 


1 Wo — Wo 9 


ind real tuſks of the elephant, and real teeth of 
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which now exiſt, All the teeth which I have 
examined in four heads of theſe animals pre- 
ſerved in the Royal Cabinet, have the grinding 
fide hollowed in the form of a card - ſpade, and 
thoſe found in Canada and Siberia have the ſame 
character, and differ from them in ſize only. 
But thoſe enormous teeth with large blunt knobs 
have always four and ſometimes five rows; 
whilſt the largeſt teeth of the hippopotamus have 


' only three, as may be ſeen by comparing: the 


figures of plate CII. CIV. and CV. with thoſe of 
plate CVI. It ſeems, therefore, to be certain, that 
theſe large teeth have never belonged either to 
the elephant or to the hippopotamus: The differ- 
ence in ſize, though enormous, would not pre- 
vent us from regarding them as pertaining to 
this laſt ſpecies, if all the characters in their 
form were the ſame; ſince we know, as for- 
merly remarked, other ſquare teeth three or 
four times larger than thoſe of the preſent ex- 
iſting hippopotami, and which, having the pre- 
ciſe ſame characters, are unqueſtionably the 
teeth of hippopotami that have been three times 
larger than thoſe whoſe heads are in the Royal 
Cabinet. I meant thoſe large teeth, which real- 
ly belong to the hippopotamus, when I remark- 
ed, that they were equally found in both Con- 
tinents, as well as the tuſks of the elephant. 
It is remarkable, however, that we not only 
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the * W in Siberia and Canada 


but we likewile find in the ſame countries thoſe 


enormous teeth with four rows of large blunt 
knobs. We may, therefore, conclude, that this 
immenſe animal no longer exiits, and that the 


ſpecies is entirely extinct. 


M. le Compte de Vergennes, miniſter and ſe- 
cretary of ſtate, was ſo obliging as to give me, in 
the year 1779, the largeſt of all theſe teeth, which 
is repreſented in plates CII. and CIII.; it weigh- 
ed eleven pounds four ounces. This immenſe 


tooth was diſcovered in making a ditch in Little 
Tartary. There were other bones which could 


not be collected, and, among theſe, a thigh- bone, 
of which one half only was entire, and the ca- 
vity of this half contained fifteen Paris pints of 
water. M. l'Abbé Chappe, of the Academy 


of ſciences, brought me from Siberia a ſimilar 


tooth, but ſmaller, and which weighed only three 


pounds twetve and a half ounces. (Plate CIV. fig. 
1. and 2.) Laſtly, the largeſt of thofe tranfmit- 


ted to me by Mr Collinfon, and which is repre- 
ſented, (plate CV.) was found, among ſeveral o- 
thers, near the river Ohio in America ; and they 
perfectly reſemble other ſpecimens brought 
from Canada, 

From all theſe facts it is apparent; that, inde- 
pendent of the elephant and hippopotamus, 


' whoſe relicks are equally found in the two con- 
tinents, another animal common to both has 


formerly 


£ 
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formerly exiſted, the ſize of which has greatly 
exceeded that of the largeſt elephants ; for the 
ſquare form of theſe enormous grinders ſhows, 
that they were numerous in each jaw; and ſup- 
poling there were only ſix or even four in each 
fide of the jaws, we may form ſome notion of 
the magnitude of a head which could contain 
ſixteen grinders, each weighing ten or eleven 
pounds. The elephant has only four grinders, 
two on each ſide. They are flat, and occupy 
the whole jaw; and theſe two flat grinders of 
the elephant ſurpaſs by two inches only the 
breadth of the largeſt ſquare tooth of the un- 
known animal, which is double the thickneſs 
of thoſe of the elephant. Thus every cicum- 
ance leads us to think, that this ancient ſpecies, 
which ought to be regarded as the largeſt of all 
terreſtrial animals, exiſted during the firſt ages 
only; for an animal much larger than the ele- 
phant could not be ſo concealed in any part 
of the earth as to remain perfectly unknown, 
Beſides, it is evident, from the figure of theſe 
teeth, as well as from the enamel, and the diſpoſi- 
tion of their roots, that they have no relation to 
the teeth of the cetaceous tribes ; and that they 
have really belonged to a land-animal whoſe 
ipecies made a nearer approach to that of the 
hippopotamus than to any other. 
In the courſe of his eſſay, Mr Collinſon in- 
forms us, & that ſeveral members of the Royal 
Society 
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Society were equally well acquainted with the 
elephants tuſks daily found in Siberia, upon the 
banks of the Oby, and other rivers of that coun- 
try. What ſyſtem, he adds, can be formed, 
which will, with any degree of probability, ac- 
count for thoſe bones of the elephant found in 


Siberia and in America? He concludes with enu- 


merating the weight and dimenſions of all the 
teeth brought from the ſalt- marſh near the river 


Ohio, the largeſt of which belonged to Captain 
Ourry, and weighed ſix pounds and a half. 


Mr Collinſon, in his ſecond eſſay, read before 
the Royal Society of London December 10. 1 707, 


remarks, that, as one of the tuſks found 1 in the 


falt-marſh was ſtriated or furrowed near the 
thickeſt end, he entertained ſome doubts whether 


theſe furrows were peculiar to the elephant ſpecies. 
To ſatisfy himſelf on this head, he viſited the 
' warehouſe of a merchant who dealt in all Kinds 


of teeth; and, after examining them, he diſco- 
vered that there were as many tuſks furrowed 
as ſmooth at the thick end; and, of courſe, he 
had no difficulty in pronouncing, that the tuſks 
found in America were, in every reſpect, ſimi- 
lar to thoſe of the African and Aſiatic elephants. 


But, as the large American ſquare teeth have 


no relation to the grinders of the elephant, he 
thinks, that they are the remains of ſome enor- 
mous animal which had tuſks like an elephant, 


and grinders peculjar to its own ſpecies, their 


magnitude 
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magnitude and * being totally different from 
thoſe of any known animal “. 

In the year 1748, M. Fabri, who had made 
great excurſions into the northern parts of Loui- 
ſiana and the ſouthern regions of Canada, in- 
formed me, that he had ſeen heads and ſkele- 
tons of an enormous quadruped, called by the 
Savages the father of Oxen; and that the thigh- 
bones of theſe animals were from five to ſix 
feet in length. Some time after, and previous 
to the year 1767 ſpecimens of theſe large teeth 
belonging to the unknown animal, as well as 
thoſe of the hippopotamus, and bones of the e- 
lephant, all found in America, were tranſmitted 
io Paris, The number of them is too conſide- 
rable to leave any doubt that theſe animals for- 
merly exiſted in the northern regions of Ame- 
rica, as well as in thoſe of Europe and Aſia. 

But elephants have likewiſe exiſted in all the 
temperate countries of our Continent. I men- 
tioned tuſks found in Languedoc near Simore, 
and thoſe diſcovered in Cominges in Gaſcony. 
To theſe I ſhall add the largeſt and fineſt of the 
whole, lately ſent to the Royal Cabinet by the 
Duc de la Rochefoucauld, whoſe zeal for pro- 
moting ſcience is a reſult of his general know= 
ledge. This excellent ſpecimen he found, a- 
long with M. Deſmarets of the Academy of Sci- 
ences, 


F Phil. Tranſ. 1767. 


r 


er 5 rr tes th, n 8 
„ Hg ey i, 75s, 2 N ens ET; 1 - A 4 


Roa * 
—— —— 


S ²·˙:⸗ e RAT 
e wen ys SO SB r 3 
— r 
VI. HO — 


— = 9 e 
rr 2 

— ET 2 

; — 2 _ 

— — — — 


— 2 


3 


= 
" 1 4 
. 4 Cot ge ent; "1 ft 


F a 1 

* 2%, F * An Z% 
„ 

a+; 


Gs. a4 8 eur _—_ 2 * 
* n re R E430 
1 E 8 
1 = Tran gs » 4% — — — 


w_ e 
4 3 0 r 
— . 2 

* * 


> 25 
ol g = 


* . * ; ä 
o Z Bm, 

- CE — & a 6 2 — <L —_ 

* —— RG ö r » . *. 


— Gs OI ES 


300 FACTS AND ARGUMENTS, K. 


ences, when viewing the fields in the environs 
of Rome. This tuſk was divided into five frag- 


ments, which the Duc de la Rochfoucauld or- 
dered to be collected. One of theſe fragments 


was ſtolen by the porter who had the charge of 
it, and there remained only four, which were 
about eight inches in diameter. When laid to- 
gether, theſe four fragments were ſeven feet 
in length; and we learn from M. Deſmarets, 


that the fifth fragment, which was loſt, was 


near three feet long. Hence the total length 
of the tuſk muſt have been about ten feet. By 


examining the broken ends, we diſcovered: eve- 


ry character of elephantine ivory; though, by 

being long buried under ground, it has become 

light and friable, like all other foſſil ivories, 
M. Tozzetti, a learned ltalian naturaliſt, re- 


lates, that there were found, in the valleys of | 


Arno, the bones of elephants and other terreſ- 
trial animals in great quantities, ſcattered here 
and there in the ſtrata of the earth. We may, 
therefore, he remarks, conclude, that elephants 
were formerly natives of Europe, and eſpecially 
of Tuſcany *. 

* We found,” ſays M. Caliellini, about the 


end of November 1759, in a country eſtate 


« g belonging to the Marquis de Petrella, ſituated 


at Fuſigliano in che territory of Cortona, a 
| fragment 


* Extrait d'une lettre du DoReur Tozzetti, Journal ẽtran · 
ger, mois de nnn 1755. 
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fragment of an elephant's bone moſtly encruſt- 
ed with a ſtony matter. . . Similar foſſil 
bones have formerly been diſcovered in our 
denvirons. | 
In the cabinet of M. en 3 ths 
is another large portion of a petrified elephant's 
' tuſk, which was lately found in the neighbour- 
hood of Cortona, at a place called Ia Selva. 
Having compared theſe fragments with a piece 
' of an elephant's tuſk lately brought from Aſia, 
we found that the reſemblance between them 
was perfect. 
In the month of April laſt, M. PAbbe Mea- 
'rini brought me an entire jaw-bone of an ele- 
' phant, which he had found ia the diſtrict of 
(Farneta, a village belonging to this dioceſe. 
This jaw-bone is moſtly petrified, and parti- 
' cularly on the two ſides, where the ſtony in- 
' cruſtation riſes an inch above the ſurface, and 
' has all the hardneſs of a ſtone. 
* Laſtly, I am indebted to M. Muzio Angelieri 
Alticozzi, a gentleman of this town, for a 
'thigh-bone of an elephant, which is almoſt 
' entire, He diſcovered it in one of his country 
' eftates called Rota, which is ſituated in the 
territory of Cortona. This bone is a Florence 
'fthom long, and is likewiſe petrified, particu- 
A the upper extremity, called the head &. 


” Lie de M. Louls Coltellini de Cortone 3 4 Journal E- 
tranger, mois de 1 1761. 
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In the ſame manner, we find in France, and 
in all the other nations of Europe, ſkeletons and 
vertebrae of marine animals, which can only 
ſubſiſt in the moſt ſouthern ſeas. The ſame 
change of temperature, therefore, has happened 
in the various parts of the ocean as. well as in 
thoſe of the land; and this ſecond fact, like the 
firſt, as it proceeds from the lame cauſe, con- 
firms the whole. | . 

When we compare thoſe ancient monuments 
of the firſt age of animated nature with her ac- 
tual productions, we evidently perceive that the 
conſtituent form of each animal has remained 
the ſame, and that there is no alteration in the | 
principal parts of their ſtructure. The type of 
each ſpecies has ſuffered no change. The inter- 
nal mould has invariably preſerved its form. 
However long we may ſuppoſe the ſucceſſion of 
time, whatever number of generations may have 
paſſed, the individuals of each kind ſtill exhibit 
the ſame forms as thoſe of the firſt ages, eſpe- | 
cially in the larger ſpecies, whoſe characters are | 

more fixed, and whoſe nature is more permanent; 
for the inferior ſpecies have, as formerly te- 
marked, been ſenſibly affected by the dif- 
ferent cauſes of degeneration, - We muſt, how- 
ever, remark, with regard to the larger ſpecies, 
ſuch as the elephant and hippopotamus, that, by 
comparing their ancient remains with thoſe of 
our times, we, in general, PETE that theſe a- 
| nimals | 
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nimals were then much larger than they are at 
preſent. Nature was then in her primitive vi- 
gour. The internal heat of the earth beſtowed 
on its productions all the vigour and magnitude 
of which they were ſuſceptible. The firſt ages 
produced giants of every kind. Dwarfs and 
pigmies ſucceeded, after the earth had cooled; 
and if, as other monuments ſeems to n 
ſome ſpecies of animals, which formerly exified, 


are now loſt, this effect could only be produced, 


becauſe their nature required a greater degree of 
heat than what is now felt in the torrid zone. 
Thoſe enormous and nearly ſquare grinders with 
blunt knobs, thoſe large cornua ammonis, of 
which ſome are ſeveral feet in diameter, and 
many other foſſil fiſhes and ſhells, which no 
longer have any living repreſentatives, exiſted 
only in thoſe primitive times when the earth 
and ſea were ſtill warm, and produced and nou- 
riſhed animals to whom this degree of heat was 
neceſſary, and who exiſt not at preſent, becauſe 
they have probably periſhed by cold. 

To know all the petrifactions of which there 
are no living repreſentatives, would require long 
ſtudy and an exact compariſon of the various 
ſpecies of petrified bodies, which have been 
found in the bowels of the earth. This fei- 
ence is ſtill in its infancy. We are certain, 
however, that there are many of thoſe ſpecies, 
ſuch as, the cornua ammonis, ortoceratites, len- 

ticular 
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| ſince it was eight feet in diameter and one foot 
thick. I had an offer of its being ſent to me. 
But the enormous weight of this maſs, which 
is 8000 pounds, and its great diſtance from Pa- 
ris, prevented me from accepting the preſent. 
| Theſe examples, and others which might be 
given, are ſufficient to ſhow, that many ſpecies 
of ſhell and cruſtaceous animals formerly exiſt- 


ticular and numiſmal ſtones, belemnites, Judaie 
ſtones, anthropomorphites, &c. which canti6t 
be referred to any ſpecies now exifting. We 
have ſeen cornua ammonis of two and three feet 
in diameter; and we have been aſſured by men 
worthy of credit, that a cornua ammonis has been 
found in Champagne larger than a mill-ſtone, 


ed in the ſea, of which there are now no living 
repreſentatives. 'The ſame obſervation is ap- 
plicable to ſome of the ſcaly fiſhes. Moſt of 
thoſe found in certain lates have ſo little reſem- 
blance to the fiſhes with which we are acquaint- 
ed, that their ſpecies cannot be aſcertained. 'E- 
ven thoſe in the Royal Cabinet, which are per- 
fectly preſerved in maſſes of ſtone, cannot be re- 
ferred to any of our known ſpecies. It appears, 
therefore, that the ſea formerly nouriſhed ma- 
ny genera, whoſe ſpecies no longer exiſt, 
But, with regard to terreſtrial animals, We 


have only a ſingle example of a loſt ſpecies, Mj7 
and it appears to have been the largeſt, without 


excepting even the elephant: And, ſince the 
examples 


FAC 


* 


examples of loſt ſpecies are more rare in land 
than in marine animals, is it not probable, that 


the production of the former Was egen, to 
that of the latter? | | 


From theſe facts and monuments we may 
perceive ſix ſueceſſive epochs in the firſt ages of 
Nature; ſix ſpecies of duration, the limits of 


which, though indeterminate, are not the leſs 


real; for theſe epochs are not, like thoſe of 


civil hiſtory, , marked by fixed points, or limited 
by centuries and other portions of time which 
admit of an exact meaſurement. They may, 
however, be compared between themſelves, and 
their relative duration may be eſtimated by other 
acts and monuments, Which indicate contempo- 
rary dates, 


* * * * * * * * 


After finiſhing his preliminary diſcourſe, the 
Count de Buffon proceeds to ſtate the different 
epochs of Nature, which he divides into ſeven 
ſreat periods. 


Erocn FIRST. | 


When the Earth and Planets fr rf hoy their 
proper Form. 


Vol. Ik. 
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Eroen srcoxp-· 


When the fluid matter conſe dated, and formed 
the interior rock of the globe, as well as theſe 
great vitrifiable maſſes which appear: of it; 


Jurface. 
Eroch Tui. 


When the waters covered all the Continents, 
Erocn FOURTH. 
then the waters retired, * V olcano 7 150 
to act. | 


Epocn: FIFTH. 


When the elephants, and other animals of the 
 Jouth, inhabited the northern regions. 


EPOCH SIXTH, 


When the Continents were ſeparated rom « each 
_ other. 


kroen SEVENTH, and laſt. 


8 


When the power of 1 Man 45 Ned the operation Y 
„Nut. | wry” =P 
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| Theſe epochs are purely hypothetical, and 
depend more or leſs on the notion, that the 
earth and planets were originally driven from 
the body of the ſun by the impulſe of a comet, 
and, of courſe, remained long in a ſtate of li- 
quid fire, We ſhall therefore content ourſelves 
with having barely mentioned them, and pro- 
ceed to enumerate ſome facts and poſitions, 
which, though applied in ſupport of a fanciful 
ſyſtem, are curious, and may be uſeful. 

The Count de Buffon remarks, that the cas 
vities and eminences of the globe have been en- 
cruſted, and ſometimes filled with metallic ſub- 
tances, which are {till found in theſe ſituations. , 

Metallic veins,” ſays M. Eller, are found 
' only in elevated places, in a long chain of 

' mountains, This chain of mountains is al-. 

' ways ſupported by a baſis of hard rock. As 
org as this rock preſerves its continuity, there 

'is no chance of diſcovering metallic veins, 
But, when we meet with crevices or fiſſures, 
'we then entertain hopes of finding metal, 
' Mineralogiſts have remarked, that, in Ger- 
mag, the moſt favourable ſituation is when 

the mountains riſe gradually, ſtretch toward 
'the ſouth-eaſt, and, after attaining their 

greateſt elevation, deſcend gently toward the 
north weſt. «... 

It is generally in a od rock, the extent 

' of which is often unlimited, but ſplit into 

je q one, - 


N SR, 
* 
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© fiſſures, that metals are 8 ſometimes pure, 

© but generally in the ſtate of , ores. Theſe fil. 

© ſures are commonly encruſted with a white 

135 ſhining ſubſtance called quartz by the miners: 

| © When heavier, but ſoft and laminated nearly 

© like chalk, it receives the .denomination of 

* ſpar, It is ſurrounded, on the ſide next the 

* rock, with a kind of flime, which ſeems to 

© nouriſh theſe quartzy or ſparry earths, Theſe 

two coverings ſerve as a ſheath for the vein. 

The more perpendicular the vein, the more is 

to be expected from it. Whenever the miners 

* find a perpendicular vein, they ſay that it 
will be very productive. f 

In theſe fiſſures and cavities, metals are form. 

* ed by a perpetual and pretty ſtrong evaporation. 

* The vapours which iſſue from mines ſhow 

that this evaporation is ſtill going on. Fiſſures 

which have no exhalation are commosby bar- 

ren of metal. The moſt certain proof that the 

* exhaling vapours carry along with them | mi- 

neral particles, and apply them to the ſides of 

the fiſſures, is that ſucceſſive encruſtation which | 
is apparent in the whole circumference of 
theſe fiſſures or hollows of rocks, till their ca- 
vities are completely filled, and the ſolid vein 
is formed. This fact is ſtill farther confirmed 
Be the tools left in theſe hollows; and, ſeveral 
{evra after, they are. found to be encruſted 

with metal. 


* 


A 


La 


* 


A 1 Cad 7 = 


© The 
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© The: fiſſures which furniſh the moſt rich 
© veins of metal always incline to a perpendicular 
direction. In proportion as the miners de- 
ſcend, the temperature of the air is always 
warmer; and the exhalations are ſometimes ſo 
© abundant, and ſo noxious, that, in order to 
avoid ſuffocation, the miners are obliged to 
' fly to the pits or galleries, otherwiſe they 
would be inſtantly deſtroyed by the arfenical 
* and ſulphureous particles. Sulphur and arſenic 
(are commonly found in the four imperfect, 
{and in all the ſemimetals, and it is from theſe 
they receive their metallic form. 
Gold, and ſometimes ſilver and copper. are 
' the only metals which are found pure in any 
© quantities. But, in general, copper, iron, 
lead, and tin, when taken out of the veins, 
care mineralized with ſulphur and arſenie. + We 
know from experience, that metals lofe their 
metallic form by degrees of heat proportioned 
to each ſpecies. This deſtruction of the metal- 
lie form, which the four imperfect metals under- 
go, ſhows that the baſis of metals is an ear- 
thy matter; and, as theſe calces, as well as the 
f caicarious and gypſeous earths, vitrify by the 
application of a certain degree of heat, we 
gare certain that metallic earth belongs to Fw 
"Claſs of vitrifiable earths * 
U 15 ; 1 3966. 


* : 
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* Mem. de M. Eller for. n et * generation des Me- 
taux. 
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M. Lehman, a celebrated chymiſt, is the firſt 
perſon who ſuſpeAed that metallic ſubſtances had 
a double origin. Gold and filver,' he remarks, 

are found in maſſes only in the mountains 
* which have veins, and iron is found only in 
© thoſe mountains which have regular ſtrata, 
All the ſmall pieces of gold and ſilver found 
in the mountains with ſtrata have been detach- 

* ed from veins in the ſuperior mountains in 
the neighbourhood of the former. 
© Gold is never in the form of ore. It is al- 
* ways found in a native or virgin ſtate, though 
it is often ſcattered about in particles ſo mi- 
* nute, that it cannot be diftinguithed even by 
d the beſt microſcopes. In the mountains with 
* ſtrata, no gold, and very little ſilver, are to be 
found. Theſe two metals belong excluſively 
*to mountains with veins. Sometimes, how- 
* ever, we ſind ſilver in fmall leaves, or under 
the form of hair, in ſlate. Native copper of- 
© tener occurs in ſlate; and this copper is alſo 
commonly in the form of threads or hair. 

A few years after iron-ores have been ta- 
ken from the earth, they are reproduced, 
They are not found in the mountains with 
veins, but in thoſe with ſtrata. Iron is ſel- 
* dom, if ever, met with in a native ſtate. 

* With regard to native tin, it has no exiſt- 
* ence in Nature, and is only produced by the 
* aſſiſtance of fire, The fame remark is appli- 

EP * cable 
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t cable to lead, though the grains found in Sile- 
(fla have been conſidered as native lead. 

Native mercury is found in ſtrata of fat ar- 
© oillaceous earth, or in flate, _ | 

© The ſilver ores found in flate are not nearly 
' ſo rich as thoſe found in the mountains with 
veins. This metal is found in beds of late; 
and is always in the form of minute particles, 
' threads, or ramifications, but never appears in 
' large maſſes, Theſe beds of flate muſt like- 
* wife be adjacent to the mountains with veins. 
The filver-ores found in ftrata are never in a 
* ſolid or compact form. All the other ores, 

which contain much ſilver, are peculiar to the 

mountains with veins. There is a great deal 

of filver in the ſtrata of flate; and it 1s alſo 
' ſometimes found in pit- coal. 

Tin is the metal which moſt Tarely appears 
in ſtrata; lead is more common in that ſitua- 
ock We find it attached to ſlate, but never 
* to coal. T 

© Iron is almoſt univerſally diffufed, . is 
found in beds under a number of different 
forms. 

* Cinnabar, cbdalt, bilmoth, and lapis cala- 

' minaris, are lixewiſe commonly found in beds. 


* Pit=coal, jett, amber, and aluminous earth, 
are produced by vegetables, and eſpecially by 
* reſinous trees which have been buried in the 

earth, ad have been more or leſs decom- 
Ea 
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© poſed; for we often find, above the ſtrata of 
* coal, wood which isnot totally decompoſed; and 
* It is ſtill more decompoſed as we deſcend deep- 
er. Slate, which covers coal, is often full of the 

* impreſſions of plants, ſuch as ferns, maiden- 
hair, &c. It is remarkable, that all theſe im- 
* preſſions belong to forcign plants, and the wood 
* likewiſe appears to be foreign. Amber, which 
* ought to be regarded as a vegetable reſin, often 
includes inſects, which, when attentively ex- 
* amined, belong not to/the climate where they 
* now.exiſt. Aluminous earth is frequently la- 

© minated, and reſembles wood ſometimes more 

* and ſometimes leſs decompoſed. 

« Sulphur, alum, and ſal ammoniac, are found 
in beds formed by volcano's. 

Petroleum and naphtha indicate a ſubterra- 
© neous fire, which produces a diſtillation from 
* pit-coal, We have examples of theſe ſubter- 
* raneous fires which act ſilently, in the coal 
« ſtrara of britain and Germany. They burn, 
© long without any exploſion ; and it is in the 

© neighbourhood of theſe ſubterraneous fires 

* © that hot { ſprings are found, 

A | „The mountains which contain veins include 

b © neither coal nor bituminous and combuſtible 

© bodies: Theſe ſubſtances are found only in in the 
© mountains with ſtrata.” 

In the ſecond epoch of Nature, the Count 


de Buffon remarks, * that, in the northern re- 
. | * gions 
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* gions there are mountains compoſed entirely 


' of iron.” I mention, ſays he, by way of ex- 
ample, the iron mines near. Taberg in Smoland, 
a part of the iſland of Gothland in Sweden. 
t is the moſt remarkable of thoſe mines, or ra- 
ther mountains of iron which have the quality 
of yielding to the attraction-of the load- ſtone; 
which proves that they have been formed by 


the action of fire. The baſis of this mountain 


is a very fine ſand. Its height is more than 
400 feet, and its circumference about one league. 


lt is compoſed entirely of a rich ferruginous 


matter, and we even find in it native iron, which 
is another proof that it has undergone the ac- 
tion of a violent fire. This ore, when broken, 
exhibits ſmall ſhining particles, which ſometimes 
crols each. other, and ſometimes are arranged 
like ſcales. This mine has been wrought above 


two hundred years. 


The ore in this mountain is not diſpoſed in 
regular beds; ; neither is the iron every where of 
equal goodneſs, Through the whole mountain 
there are fiflures ſometimes perpendicular, and 
ſometimes horizontal: Theſe are all filled with 
and, which contains no iron. This ſand is 
pure, and of the ſame ſpecies with that on the 
ſea-coaſt. In this ſand, we ſometimes find the 
bones of animals, and the horns of ſtags, which 
ſhows that the ſand has been carried thither by 


the waters, and that the formation of this iron 
mountain 
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mountain by fire ppl before the crevices 
and the perpendicular and horizontal fiſſures 
were filled with ſand. 

The maſſes of ore are rolled Joon from the 
top of the mountain; but, in other mines, the 
minerals muſt be drawn up from the bowels of 
the earth. This ore muſt be broken to pieces, 
or pounded, before it is put into the furnace, 
where it is ſmelted by means of charcoal and cal- 
carious Kones, 23 

This hill of iron is fituated in an elevated and 
mountainous diſtrict, about eighty leagues from | 
the ſea: It ſeems td have formerly been _ 
ther covered with fand *, | | 

We are next informed, that there are moun- 
tains of load-ſtone in ſome countries, and parti- 
cularly in thoſe of the North. From the fore- | 
going example, we have ſeen that the iron 
mountain of Taberg riſes 400 feet above the le- 
vel of the ſea. M. Gmelin, in his travels through 
Siberia, remarks, that, in the northern coun- 
tries of Aſia, almoſt all the metallic ores are 
found on the ſurface of the earth, whilſt in o- 
ther countries they are buried deep in the inte- 
rior parts of the earth. This fact, if generally 
true, is a new proof that metals have been form- 
ed oy the primitive fire, and that the globe be- 


ing 
* Extrait d'un article de Femme periodique qui a pour 


titre, Nor/dilche beytrage, &c. Contribution du Nord pour 
les progres de la phyſique, des en et des arts, 1756. 


I 
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ing leſs thick in the northern regions, metals 
were formed nearer the ſurface than in the ſou- 
thern countries, „ 

M. Gmelin examined the great mountain of 


loadſtone among the Baſchkires in Siberia. 


This mountain is divided into eight parts by 
ralleys, of which the ſeventh part produces the 
belt loadſtone. The ſummit of this portion of 
the mountain conſiſts of a yellowiſh ſtone, which 


ſeems to partake of the nature of jaſper. We 


there find ſtones that have the appearance of 
free-ſtone, which weigh from two to three 
thouſand pounds ; but they all have a magne- 
tic virtue. Though covered with moſs, they 
fail not, at more than the diſtance of an inch, 
to attract iron and ſteel. The fides expoſed to 
the air have the ſtrongeſt magnetic power, thoſe 
covered with the earth being much weaker. 
Thoſe parts which are expoſed to the injuries of 
the air are ſofter, and, conſequently, leſs pro- 


per for being armed. A large portion of load- 8 


ſtone, of the ſize above mentioned, is compoſed 
of a number of other portions which act in dif- 
ferent directions. To work them properly, 


they ſhould be ſeparated in ſuch a manner that 


the whole portion, which includes the virtue of 


each particular magnet, ſhould preſerve its vni- 


ty: By obſerving this rule, we would probably 
obtain magnets of an uncommon ſtrength. But, 
33 they are cut without any foreſight, many 


portions 
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portions are of no value, either becauſe they 


contain little no magnetic power, or becauſe, 
in a ſingle piece, there are two or three mag- 
nets united: Such portions have indeed a mag- 
netic virtue; but, as it is not directed to the 
ſame point, a magnet of this kind muſt be ſub- 
ject to great variations. 

The loadſtone of this mountain, except what 
is expoſed to the air, is exceedingly hard, ſpot- 
ted with black, and full of little knots or protu- 
berances, r e of ſmall angular parts, like 
thoſe often obſervable on the ſurface of blood- 
ſtone, from which it differs only in colour; but, 
inſtead of theſe angular parts, we ſometimes per- 
ceive a kind of ochrey earth, In general, load- 


ſtones with theſe angular parts have leſs power 


than the other kinds. That part of the moun- 
tain where the loadſtones are found is compoſed 
almoſt entirely of a fine iron ore, which lies in 


ſmall portions among the loadſtones. The | 


whole ſection of the high part of the mountain 
contains a ſimilar ore; but, in proportion as we 
deſceffd, the metal is more rare. Below the 
ore of loadſtone, there are other ferruginous 


ſtones, which, if melted, would produce very 


little iron. Theſe ſtones have the colour of 


metal, and are very heavy. Their interior 
parts are irregular, and have nearly the appear- 


ance of ſcoriae. In their ſurfaces they pretty 
much reſemble loadſtones; but they have no 
magnetic 


1 * ee % — CD Hp} tes 
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admired, ſays Regnard, the ſurpriſing effects 
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magnetic power. Fan theſe ſtones there are 
other pieces of rock which appear to be compo- 
{ed of ſmall particles of iron. The ſtone itſelf 
is heavy, but very ſoft. The interior parts re- 
ſemble burned matter, and they have little or 
no magnetic virtue. We likewiſe meet occa- 
ſionally with a brown iron ore in beds of an 
inch thick; but it yields very little metal *, 

In the mountains of Poias in Siberia, there 
are ſeveral other mines of loadſtone. Ten 
ſeagues off the road which leads from Catharin- 
bourg to Salikamſkaia, there is a hill called Ga- 
keinſti, which is more than twenty fathoms 
high, and is entirely compoſed of a loadſtone 
rock. It has the brown colour and the denſity 
of iron. f | ET 

Twenty leagues from Salikamſkaia, we find 
cubical loadſtones of a brilliant greeniſh colour. 


Wen pulveriſed, the grains have the appear- 


ance of fire. It is worthy of remark, that load- 
fone is found only in thoſe chains of mountains 
which ſtretch from ſouth to north T7. 

In the countries bordering upon Lapland, and 
on the confines of Bothnia, two leagues diſtant 
from Cokluanda, there is an iron-ore, from 
which very fine loadſtones are extracted. We 


of: 


» Latrait d'Hiſt. 5 des eee, tom. 18. P» 141. 
c. | 
T Ibid. tom. 19. p. 472. 
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of this ſtone, when it remained in its natural 

© ſituation: It required a great deal of force to 
© obtain pieces of the magnitude we wiſhed ; and 
* the large hammer employed remained ſo fixed 

- © to the wedge in the ſtone, that the workman 
1 aſſiſtance to diſengage it. I tried the 
© experiment myſelf; I took a large iron lever, 
© which was ſo heavy that I could hardly ſup- 

port it; I brought it near the wedge by which 

it was attracted and ſupported with an ama- 
* zing force. I held a mariner's compaſs in the 
* middle of the hole where the ore lay, and the 
* needle revolved perpetually with” an incredible 
© rapidity *. 

In Vol. I. p. 29. I remarked, * that, accor- 
ding to the relation of voyagers, the mountains | 
© of the north are but ſmall hills, when compa- 
© red to the mountains of the equatorial regions; 
* and that the general movement of the waters 

* produced thoſe large mountains in the Old 
| © Continent, which ſtretch from eaſt to weſt, 
and from north to ſouth in the New.“ 

This paſſage requires explanation, as well as 
ſome reſtrictions. From a thouſand obſerva- 
tions, it 1s certain, that ſhells and other produc- 
tions of the ocean are found upon the whole 
ſurface of the inhabited parts of the earth, and 


even upon the mountains to a very great height. 


Oeuvres de Regnard, tom. i. p. 185. 
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1 from the authority of W 
who firſt collected facts upon this ſubject, that 
ſhells were likewiſe found on the tops of the 
higheſt mountains. From my own obſervations, 
as well as thoſe of others, I know, that there 
are ſhells in the Alps and Pyrennees at yoo, 
1000, 1200, and 1500 fathoms above the level 
of the ſea; that they are likewiſe found in the 
mountains of Aſia; and, laſtly, in the Cordeli- 
eres of America, a bank of ſhells has lately been 
diſcovered at the _— of more than 2000 fa- 
thoms above the ſea * 

It is, therefore, 8 that, in all the dif- 
ferent parts of the world, and even to the height 


of 1500 or 2000 fathoms above the preſent le- 
Yi vel 


* M. le Gentil, of the academy of Sciences, wrote me the 
following letter, in December 1771: Don Antonia Ullpa 
« defired me, when departing from Cadiz, to ſend him two 
« petrified ſhells, which, in the year 1761, he had dug out 
« of the mountain that contains the quick ſilver mines. This 
mountain is in the government of Ouanca-Velica. in Peru. 
Its ſouthern latitude is from 13 to 14 degrees. At the 
place where theſe ſhells are found, the mercury ſtood at 17 
inches 14 line, which correſponds to the height of 22229. 
fathoms above the level of the ſea. 

« At the top of the mountain, which is far from being the 
_ © higheſt in this canton, the mercury ſtands at 16+ 1 
which implies a height of 23373 fathoms. 

In the town of . the mercury ſtands at 18 
inches 14 line, which gives a height of 1949 fathoms. i 

Don Antonio Ulloa informed me, that he detached theſe _ 
* ſhells from a very thick bank, the extent of which he did 
not know: The ſhells are of the large 3 or r 
6 Und. : 
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vel of the ſea, the ſurface of the globe has died 
covered with the waters, and that they remain- 


ed long enough for the production and multi- 


| plication of ſhell- animals; for the quantity of 


them is ſo great, that their ſpoils often form 
large banks, which extend many miles in length. 


They compoſe a conſiderable part of the exterior 


ſtrata of the earth; for calcarious ſubſtances, 


or the ſpoils of ſhells, are very common in moſt 


countries, But, at high points, of elevation, 
i. e. above 1500 or 2000 fathoms, the ſummits 


of the mountains generally conſiſt of pure rock, 


granite, and other vitriſiable bodies produced 
by the primitive fire, which contain no ſhells, 
madrepores, or any thing that has a relation to 


calcarious ſubſtances. We may, therefore, con- 


clude, that the ſea has never reached, or at leaſt 
for a ſhort time only, thoſe moſt elevated parts 
of the earth. 
To ſupport the reflimony of Don Ulloa, © con- 
cerning the ſhells found in the Cordelieres, we 


ſhall add that of Alphonſo Barba. He tells us, 
that, in the moſt mountainous part of Peru, there 


are ſhells of all ſizes, ſome of them concave, o- 


thers convex, and the whole finely impreſſed'®. 


Hence America, as well as the other quarters of 


the globe, has been covered with the waters of 


the ſea. The firſt obſervers were probably in- 


duced to think chat no ſhells were to be found 


| in 
bs Metalturgc dꝰ Alphono e, tom. 1. p. 66 1 
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in the Cordelicres, becauſe moſt of theſe 1 moun- 
tains, which are the higheſt on this globe, are 


either active or extinguiſhed volcano's, the e- 


ruptions of which have covered all the adjacent 
countries with burned ſubſtances: Of courſe, 
all the ſhells which might have been found 
there, are not only buried, but completely de- 
ſtroyed. It is not, therefore, ſurpriſing that no 
marine productions have been diſcovered around 
theſe mountains, which either are at preſent, or 
have formerly been volcano's; for the ter- 


ritories which ſurround theſe mountains muſt 
be compoſed entirely of aſhes, ſcoriae, glaſs, lava, 
and other burned or vitrified bodies. Thus the 


notion that the ſea never covered the mountains, 


has no other foundation than this circumſtance, 


that, on the tops of ſeveral of them, no ſhells or 
other productions of the ſea are now to be ſeen. 
But, as we find, in an infinite number of pla- 
ces, and even as high as 1500 or 2000 fathoms, 


ſhells and other ſea-bodies, it is evident, that 


there are few ridges of mountains which have 


not been covered with the ocean; and that the 


ſpots where no ſhells appear only ſhow that the 


animals which produce them have never dwelt 


there, or that the motion of the waters has not 


tranſported thither marine productions, as it has 


done in every other part of the globe. 


We are next informed, that ſome fiſhes and 


plants can live and vegetate in waters ſo hot as 
Vol. IX. . from 
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from 50 to 60 degrees of the thermometer, 
There are many examples of plants growing in 
the hotteſt bath- waters; and M. Sonnerat found 
ſiſhes in water the heat of which was ſo great 
that he durſt not plunge his hand into it. */T'wo 
* leagues from Calamba,' ſays he, © I found in 
the iſle of Lugon, near the village of Bally, a 
* brook, the water of which was ſo hot that 
* Reaumur's thermometer, when plunged into 
it, about a league from its ſource, ſtood” at 
* the 6gth degree. Upon perceiving ſuch a 
degree of heat, 1 imagined, that all the produc- 
© tions of nature muſt have been extinguiſhed 
* upon the margin of this brook. But I was 
; muchf Jurpriſed when 1 ſaw | thrce vigorous 
* ſhrubs, the roots of which were immerſed in 
this boiling water, and their branches ſur- 
* rounded with its vapour. The heat was fo 
„great, that, when the ſwallows attempted to 
* crots the water at ſeven or eight feet high, they u- 
_* niſormly fell down dead. One of theſe ſhrubs 
© was an agnus Ccofſeus, the other two were a 
* ſpecies of broom called o/palathrs. During my 
* abode in this village, I conſtantly drank this wa- 
© ter after it was cooled. Its taſte ſeemed to be 
* earthy and ferruginous. Several baths are con- 
ſtructed along this brook, and their degrees of 
© heat are proportioned to their diſtance from its 
* ſource. When I vilited the ' firſt bath, my 


* ſurpriſe was increaſed: In this water, which 
| 3 © was 
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© was ſo hot that I durſt not plunge my hand 
into it, 1 faw fiſhes ſwimming. I uſed every 
« effort to procure ſome of them; but their agi- 
280 and the want of addreſs in the people, 
prevented me from ſucceeding. I examined 
them in the water; but I could not diſtinguiſh | 
© their genus, on account of the vapour riſing 
from the water. They had brown ſcales, 
and the largeſt of them were about four inch- 


*es long. I could not learn how theſe fiſnes 


had got into the baths.” The teſtimony of 
M. Sonnerat is ſtrengthened by that of M. Pr e- 
voſt, who travelled with him into the interior 


parts of the iſle of Lugon. You was right, M. 


Prevoſt- remarks, to communicate to M. de 


Buffon the obſervations you collected when 
ve travelled together. You deſire me to con- 
' firm in writing what ſurpriſed us fo much in 


' the village of Bally, ſituated on the margin of 
*the Laguna of Manilla, at Zos-bagnos. I am 


ſorry I have not a copy of our obſervations 
made with Reaumur's thermometer. But I 
clearly recollect, that the water of the ſmall 


' brook which paſſed through this village to fall 


into the lake, made the mercury riſe to 66 
or 67 degrees, though it was plunged into the 


water at a league's diſtance from the ſource of 


the brook. The margins of this brook were 


e with a very fine green carpet. You 


cannot have forgot the ag nu caſtus we ſaw 
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© in flower, the roots of which: were moiſtened 
* with the water of the brook, and its ſtem and 


branches perpetually ſurrounded with its 


F ſteams. The curate of the village likewiſe 
* aſſured, me that he had ſeen fiſhes in this ſame 
F brook. This fact I cannot certify. But 1 


* ſaw fiſhes in one of the baths, the heat of 


F which raiſed the mera to 15 and 50 ge. 


F grees * 


I know not whether ; 7 hive ever wk 
found in our hot waters ; but it is certain that 


the bottom of the hotteſt of them is covered 


with plants. M. PAhbbe Mazeas informs us, 
that, in the almoſt boiling water in the, Solfata- 


ra of Viterbe, the bottom of the baſin is covered 


with the fime plants which grow at t the bot- 
toms of lakes and ditches f. 


of Giants. 


From monuments which ſtill remain, it ap- 
pears, that gigantic animals of ene kinds 
have formerly exiſted. 

The large teeth with blunt kicks which! 


formerly deſcribed, indicate the exiſtence of an 


animal, whoſe magnitude greatly ſurpaſſed that 


of the clephant. But this gigantic ſpecies is 


now entirely annihilated. Other large teeth, 
the, grinding face of which reſembles ſpades on 
| e | | | cards, 
4 Y oyage a la Nouvelle Guineé, par M. Sonnerat, Corre- 
ſpondant de P Academie Royale des ſciences, et du Cabin 
dn Roi, p. 38. &c. | | 
+ Sem. des Savans Etrangers, tom. 5. p. 325. 


cards, like thoſe of the hippopotamus, and 
which are four times larger than the teeth of 
the preſent hippopotamus, ſhow that there has 
been a very gigantic ſpecies of this animal, The 


enormous thigh-bones, which far exceed the 
dimenſions of thofe of our elephants, demon- 
ſtrate the fame thing with regard to the elephant 


ſpecies. 


In the year 1772, cee was found, near 
Rome, a petrified head of an ox, which P. Jac- 
quier deſcribes in the following manner. The 


length of the front between the two horns, is 
'2 feet 3 inches; the diſtance between the or- 


e part of the front to the orbit of the 


' length of the horn four feet ; and the di- 

' ſtance between the ende of the Horns three 

beet. The internal part of this petrefaction 
is extremely hard. This head was found at 
puzzolani more than 20 feet below the ſurface 
' of the ground “*.. 


Straſburg, a large horn of an ox ſuſpended by 


a chain to a pillar near the choir. - It appear- 
ed to be three times bigger than thoſe of our 


+ Judged 


2 Nome; 
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' bits of the eyes, 14 inches, and that from the 


eye one foot fix inches; the circumference of 
the horn at the baſe, is one foot ſix inches; the 


In the year 1768, I ſaw, in the cathedpul of | 


largeſt oxen. As it was hung very kigh, I 
could not take the exact dimenſions, but I 


LD Gazette de Frgnce du 25. Septembre 1772, Article 
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2 Judged it to be about 44. feet * from 
5 to 8 inches in diameter at the baſe * 
"Lionel Waffer relates, that he ſaw, | in \ Mexi- 


co, bones and teeth of a prodigious ſize : A- 


mong others, he ſaw a tooth 3 inches broad and 
4 in length. Having conſulted the moſt intel- 
ligent people of the country, they concluded 
that the head could not be wie than a 0006 


broad +. 


It is, ag: the ſame _ ich Acoſta 


. mentions; I ſaw,” ſays he, a grinder which 


«* aſtoniſhed me by its enormous ſize; for it was 


© as large as a man's fiſt.” P. Tonga 
Franciſcan, relates, that he had i in his poſſeſſion 


a grinder, twice as large as a man's fiſt, and 


which weighed two pounds. He adds, that, in 
the city of Mexico, and in the Convent of St 


Auguſtine, he ſaw a thigh bone ſo large, that the 
individual to which it belonged muſt have been 
from 11 to 12 cubits high, 1. e. 17 or 18 feet; 
and that the head muſt have been as big 
as one of the large pitchers uſed i in Caſtile 
for holding wine. 


Phillippe Hernandes informs us, that there 
were found, at Tezeaco and Toſuca, ſeveral 
bones of an extraordinary magnitude; and that 
among theſe there are grinding teeth five inches 


broad and ten high; from which he concludes, 


that 
. Note > raid to M. de Buffon by N.  Grignon 


Sept. 24. 1777- 
+ Waffer's travels 1 in America p- 3 67. 
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it with their arms. Don Lorenzo Boturini Be- 
naduci likewiſe tells us, that, in New Spain, and 
particularly 1 in the heights of Santa fé, and in 
the territories of Puebla and Ttlaſcala, they. find 


1 


preſerved in the Royal Cabinet, is a hundred 

times larger than the largeſt human teeth “. 
The author of this Gigantologie Eſpagnole 

attributes theſe enormous teeth and bones to 


that men ever exiſted whoſe heads were eight 
or ten feet in circumference ? [s it not equally 
aſtoniſhing that, in the ſpecies of the hippopo- 


of this magnitude? We are, therefore, led to 
think, that theſe enormous teeth are of the ſame 
kind with thoſe lately found in Canada near the 
river Ohio, which we aſcribed to an unknown 
animal, whoſe ſpecies formerly exiſted in Tar- 
tary, in Siberia, and in Canada, and which exten- 


the Spaniſh authors mention not that elephants 
tulks were found in New Spain along with 
theſe Jarge grinders, it is probable that a ſpecies 


different from that of the elephant formerly ex- 
iſted 


 * Gigantologie Eſpagnole, par le P. Torrubia, Journal 6 Eo 
Ns Nov. 1760. 


that the ſize of the head muſt have been fo e- 
normous that two men could not have embraced. 


enormous bones, and grinders, one of which, 


ciants of the human ſpecies. Bur, is it credible | 


mus or elephant, there have been individuals 


ded from the Illionois as far as Mexico. As 
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iſted there, to which theſe large TE = be- 
longed, and that this ſpecies was diffuſed as far 
as Mexico. Beſides, the large teeth of the hip- 
popotamus ſeem to have been anciently known 
for St 'Auguſtine tells us, that he ſaw a grinder 
ſo large, that, if divided, it would have made a 
hundred teeth of an ordinary man *. Fulgoſa 
hkewiſe remarks, that teeth were found in Sici- 
ly, each of which weighed three pounds . 
John Sommer relates, that he found, near Chat- 


ham in Canterbury, at the depth of ſeventeen 
feet below the ſurface of the earth, monſtrous 


bones, ſome of them entire, and others broken. 
He likewiſe found four entire teeth, each of 
them weighing more than half a pound, and 


nearly as large as a man's fiſt, The whole 


four were grinders, and, except in magnitude, 
they pretty much reſembled human teeth. He 


farther remarks, that Louis Vives mentions a 


grinder ſtill larger, which was ſhewn him for a 
tooth of St Chriſtopher. He adds, that Acoſta 


| ſaw in India a ſimilar tooth dug out of the earth, 


along with ſeveral other bones, which, when ar- 


ranged in proper order, repreſented a man of 
a monſtrous ſtature, We might have formed 


the ſame idea, ſays Mr Sommer, concerning the 
teeth dug out of the earth near Canterbury, if 


8 | | _ bores 


De Civitate Dei, l lib. 15. cap. 9. 
” Lib. „ 
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bones had not been found in the ſame place, 


which could not belong to the human ſpecies. 
Several perſons who examined theſe bones, jud- 


ged them to be the bones and teeth of the hip- 
popotamus. Two of theſe teeth are engraved 
in the philoſophical tranſactions, No. 272. fig. 9. 
From theſe facts we may conclude, that moſt 
of thoſe large bones found under the ſurface of 
the earth belong to the elephant and hippopota- 
mus: But it ſeems to be certain, that, by com- 
paring the enormous teeth with blunt knobs, 
with thoſe of the elephant and hippopotamus, 
they have belonged to an animal much larger 
than either, and that the ſpecies of this en, 
ous animal no longer exiſts. 

Among the preſent elephants it is e 
rare to find a tuſk of fix feet in length. The 
longeſt are generally from five to ſix and a half 
feet; and, of courſe, the ancient elephant, which 
wrodwenk a tuſk of ten feet long, whoſe frag- 
ments are in our poſſeſſion, was a gigantic ſpe- 
cies. The immenſe thigh-bone in the r 
Cabinet confirms the fame concluſion. 

The ſame remark is applicable to the teckes 
of the hippopotamus. I cauſed two of the lar- 
zeſt grinders to be extracted from the largeſt 
head of the hippopotamus in the Royal Cabi- 
net : One of them weighed ten, and the other 
nine and a half ounces. I then weighed two 
teeth, the one found in Siberia, and the other in 


# 


- Canada. 
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Canada. The firſt weighed two pounds twelve 
ounces, and the ſecond two pounds two ounces, 
Hence theſe ancient hippopotamis were gigan- 
tic when compared with thoſe now exiſting; | 
The example already given of the enormous 
petrified head of an ox, found in the environs 
of Rome, proves, that there have likewiſe been 
prodigious giants in this ſpecies of quadruped, 
which we are alſo enabled to thow, by ſeveral 
other monuments'of antiquity. In the Royal 
Cabinet, we have, 1. A fine greeniſh horn, 
which is very ſmooth and well turned, and evi- 
dently belongs to the ox. The ee, 
at the baſe is 25, and its length 42 inches. Its 
cavity contains 114 Paris pints of liquor; 2. 
The core, or internal bone of an ox's horn, 
which weighs ſeven pounds; whilſt the largeſt 
core of the horns of our oxen exceeds not the 
weight of one pound : This internal bone was 
preſented to the Royal Cabinet by M. le Comte 
de Treſſan, a man of taſte, and a good Natural 
hiſtorian; 3. Two internal bones of an ox“ 
horn attached to a portion of the crani- 
um, were found in beds of turf, at the depth 
of 25 fect, between Amiens and Abbeville, 
and tranſmitted to me for the Royal Cabinet, 
The whole weighed 17 pounds; and each horn- 
bone, when ſeparated from the cranium, weighed 
at leaſt 7 pounds. I compared the dimenſions, 


as well as the * of 58 different bones; 
chat - 
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that of the largeſt ox to be found in Paris was 
only 13 inches long, and 7 in circumference at 


the baſe. But, of the two dug out of the earth, 
the one was 24 inches long, and 12 in circum- 


ference at the baſe, and the other 27 inches 
in length, and 13 in circumference. Theſe facts 
are more than ſufficient 'to-ſhew, that, in the 
ſpecies of the ox, as well as in thoſe of the hip- 
popotamus and elephant, prodighajs giants have 
formerly exiſted. 

With regard to the human ſpecies, individu- 


al giants have been produced not only in Aſia, 


but in every climate; for, even in our own days, 
we ſee gigantic men in every country. We 
lately ſaw a giant who was born in Finland, on 
the very confines of Lapland. But we are not 
equally certain, that permanent races, and far 
leſs entire nations of giants, ever exiſted. How- 
ever, the teſtimony of ancient authors, and e- 
ſpecially thoſe of Holy Writ, ſeem clearly to in- 
dicate, that races of giants formerly exiſted in 
Aſia. In the book of Numbers, chap. 13. verſe 
33. it is ſaid, And there we ſaw grants, the 
fons of Anal, which came of the giants: and we 
were in our own fight as graſhoppers, and jo 
We were im their fight. Though this deſcrip- 
tion may have the appearance of exaggeration, 


which is common in the oriental ſtyle, it is 


plain that theſe giants were very large. 
In 2 Samuel, chap. 21. verſe 20. a giant is 
mentioned 
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mentioned of the race and family of Goliah, 


FACTS AND ARGUMENTS, &. 


who had ſix fingers and toes on his hands and 


feet: In the ſame book, there are ſeveral other 


paſſages which prove the exiſtence and de. 
ſtruction of giants. 
In Joſhua, chap. 2. verſe 22. it is ſaid, that 


there was none of the giants of the race of the 
Analims left in the land of the children of Iſrael ; 


only in Gaza, in Gath, and in e there re- 


mained. 
Philo, St Cyrillus, and foverat other authors, 


ſeem to think, that the word giants means only 


proud and impious men, and not men of an ex- 


traordinary ſtature. But there is no foundation 
for this opinion; ſince the amazing height and | 


ſtrength of theſe men are often deſcribed. 
The prophet Amos informs us, that the Lord 


| deflroyed the Amorite, whoſe height was like the 
height of cedars, and he was ſtrong as the oaks, 


Ogg, king of Baſhan, was nine cubits high, 
and Goliah ten cubits and one palm. Ogg's bed 
was ninecubits, or thirteen and a half feet long, 


and four cubits, or fix feet, broad. The breaſt- 
plate of Goliah weighed 208 pounds. 4 ounces, 


and the blade of his lance 25 pounds, 

. Theſe evidences are ſufficient to prove, that 
there formerly exiſted in the continent of Aſia, 
not only individuals, but races of giants, who 
have been deſtroycd, and the laſt of whom ap- 
peared in the days of King David. Nature, who 

26VEr 


cy 
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never loſes any of her rights, ſometimes re- 
ſumes her former powers of production; for, in 
almoſt every climate, men of an extraordinary 
ſtature, i. e. of ſeven and a half, eight, and even 
nine feet high, occaſionally appear. Beſide the 
examples already given, many others are to be 
found, bath in ancient and modern authors, of 
giants of ten, twelve, fifteen, and eighteen feet. 
high. But theſe laſt dimenſions, I am perſuaded, 
ought to be greatly reduced, The bones of ele- 

phants have often been miſtaken for human 
bones. Beſides, Nature, in her preſent appear- 

ance, preſents no ſpecies with ſuch great diſpro- 
portions, except, perhaps, that of the hippo- 


potamus; for the teeth of thoſe found in the 


howels of the earth are at leaſt four times larger 
than the teeth of the enen which now 
exiſts. 

The bones of the e king ee pk ne 
found in Dauphiny, gave riſe to a diſpute be- 
tween Habicot, a furgeon in Paris, and Riolan, 
the favous anatomiſt. -Habicot, in his Giganteſte- 
ologie, tells us, that theſe bones were taken out 
of a brick ſepulchre, 18 feet below ground, and 
ſurrounded with ſand, He neither gives an ex- 
act deſcription, nor the number of theſe bones, 
He aflerts that they are human, becauſe they 
belonged to no other animal. He adds, that 
ſome maſons, when working to Seignio Lan- 

gon, a gentleman of Deuphiny, on the 11th 
day 
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day of January 1613, diſcovered this tomb near 


the ruins of the caſtle of Chaumont; that the 
tomb was built with btick ; that it was 30 feet 
long, 12 broad, and 8 en; ; that is was covered 
with a gray Ron? on the middle of which was 
engraved, Thenutobochus rex; that, when the 


tomb was opened, a human ſkeleton! appeared, 
which was 25% feet long, 10 broad at the ſhoul- 


ders, and 5 thick ; that, before touching theſe 


bones, the head was ceaſiived! and ir was 5 feet 
in length, and 10 in eirclmftreüce. Here it is 
worthy of remark, that the proportion between 
the length of a human head and that of the 
body, is not a fifth, but a ſeventh and one half; 
ſo that this head of 5 feet ſuppoſes the body to | 


have been 37; feet in length. Laftly, Habicot 


tells us, that the under jaw was 6 feet round, 


and the orbits of the eyes 7 inches ; - that each 


clavicle was 7 feet long; and that moſt of 
theſe bones, after being CAO to the air, crum- | 


bled into duſt. 


In the ſame year 1613, Dr Riolan publiſhed a | 


tract under the title of Grgantomache, in which 
he maintains, that Habicot, inhis Gigantoſteolo- 


gie, hadgivenfalſe meaſures of the body andbones 
of the pretended giant Teutobochus ; that Riolan 
meaſured the thigh-bone and the bod of the 


leg together with the aſtragalus joined to the 


calcaneum; that they exceeded not 6x feet, e- 


ven including the 09 pubis ; and, of courſe, that 
| the | 


tb 


1. 
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the length of the giant could be only 13 feet, 
inſtead of 25. He then gives his reaſons for 
denying theſe bones to be human; and con- 
cludes, that the bones exhibited by Hibicot be- 
long not to man, but to the elephant. ; 

A year after the publication of Habicot's 
Cigantoſteologie and Riolan 's Gigantomachie, a 
pamphler appeared under the title of the Impoſ- 
ture, concerning ſuppoſed human bones falſely at- 
tributed to King Teutobochus, diſcovered. In 
this pamphlet, the bones are denied to be human, 
and ſuppoſed to have been engendered by ſome 
virtue in the earth. Another pamphlet was 
publiſhed without a name, in which it is faid, 
that, among theſe bones, ſome were human 0 
others not. 

In 1618, Riolan publiſhed kiſs Cirque in 
which he maintains, that the bones in queſtion 
were not only not human, but that men, in ge- 
neral, were never larger than they are at preſent. 

In the ſame year, Habicot replied to Riolan: 
He ſays, that he preſented his Gigantoſteologie 
o Louis XIII.; that, about the end of July in the 
rear 1613, the bones mentioned in this work were 
expoſed to the eye of the public; and that they 
re real human bones. He quotes a number of 
examples from ancient and modern authors, to 
Tove that men of immenſe ſtature have exiſted. 
He perſiſts in maintaining, that the calcaneum, 


bia, and femur of the giant Teutobochus, when 
| Joined 
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joined to each other, were more n 1 feet in 


r | 


He next gives letters written to kia at. the 3 
time theſe bones were diſcovered, and which 
ſeem to confirm the reality both of the tomb 


and of the bones. of the giant Teutobochus, 


From a letter written by Seignior de Langon, 


dated St Marcellin, in Dauphiny, and another by 


the Sieur Maſurier, a ſurgeon at Beaurepaire, it 
appears, that ſilver coins were found along with 


the bones, The firſt letter contains the follow- 


ing paſſage: * As his Majeſty,” ſays Seignior de 


Langon, is deſirous of having the remaining 


© bones of King Teutobochus, and the ſilver coins 
found inthe tomb, I declare, that your adverſaries 
* areill informed, and that, if they knew the mat- 
© ter more perfectly, they would not entertain 
any doubts that theſe bones really belong to the 
* human ſpecies, The phyſicians of Montpellier} 

came here, and would have given any money 


* to purchaſe the bones, M. le Marechal d 
* Leſdiguieres made them be carried to Gre 
noble; and the phyſicians and ſurgeons of thai 
© place recogniſed them to be human - bones * 
This fact, of courſe, can only be denied biff 
* perſons who are ignorant of the real circum © 

< ſtances. 
In this diſpute, neither Riolan nor Habicot 0 


the one a phyſician and the other a ſurgeon| 


have had ſenſe enough to give an exact deſcripy 
5 „ tiog 
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tion of the bones in ſto. Both of them, 
actuated by paſſion and a party-ſpirit, have 
written in a ſtyle which deſtroys all confidence 


in their aſſertions. Hence it is extremely dif- 


hcult to aſcertain the ſpecies to which theſe 
bones really belonged. Bur, if they were found 
in a brick tomb, with a ſtone cover, upon which 
the words Teutobochus Rex were inſcribed; if 
coins were found in this tomb ; it ned | 
but a fingle ſkeleton of 24 or 25 feet in length; 
and, if Seignior Langon's letter relates nothing 
but truth, the general fact, i. e. the exiſtence of 
a giant of 24 feet high, unleſs we ſhould ſup- 
pole a very extraordinary concourſe of falſe- 
hoods, could not admit of a doubt. Bur the 
lact is by, no means proved, in a manner fo ex- 
plicit as not to leave room for much heſitation. 
t is true, that ſeveral authors, otherwiſe wor- 
thy of credit, have mentioned giants as large, 
and even larger. ' Pliny relates *, that, by an 
earthquake in Crete, a mountain was ſplit, and 
diſcovered a human body of 16 cubits long, 
which ſome aſcribed to that of Otus, and others 
to that of Orion. 16 cubits are equal to 24 
ſeet, which is the ſame length with the ſkeleton 
of King Teutobochus. 0 | 

In a Memoir of M. le Car, an Academician 
of Rouen, we have an enumeration of ſeveral 

Vor. IX. d 4 15 1145 715 re BR 
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giants of enormous magnitude, namely, two, 
whole ſkeletons were found near Athens, of 
which one was 36 and the other 34 feet high; 
another of 3o feet was found in Sicily near Pa- 
lermo, in the year 1548; another of 33 feet 
was likewiſe found in Sicily in the year 1550; 
and another was alſo found in Sicily, near Ma- 
zarino, which was thirty feet long. 

Theſe teſtimonies notwithſtanding, it is dif- 
ficult to believe that men of 30 or 36 feet high 
ever exiſted: It is perhaps too much to believe 
in the exiſtence of giants of 24 feet high. 
However, evidences multiply, become more po— 
ſitive, and gradually increaſe, in proportion as 
the dimenſions decreaſe. M. le Cat relates, that, 
in the year 1705, there was found, near the 
banks of the river Morderi, at the foot of Mount 
Cruſſol, the ſkeleton of a giant which meaſured 
222 feet; and that the Dominicans of Valen- 
cia have part of the tibia with the joint of the 
knee. | 
Platerus, a celebrated phyſician, alerts that 
he ſaw at Lucerne the {keleton of a man, which 
was 19 feet in length, 

The giant Ferragus, ſlain by Rolland, nephew 
to Charlemagne, cas 18 feet high. 19 

In the ſepulchral caverns of the iſland of Te- 
neriff, a ſkeleton was found, which meaſured 15 
feet, and in whoſe jaws were 80 teeth. Theſe 
three facts, as well as the preceding, are 25 

555 5 5 4 te 
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ted in M. le Cat's eſſay concerning giants. He 
mentions another ſkeleton found in a ditch near 
the convent of the Dominicans at Rouen, the 
Kull of which held a buſhel of corn, and the 
bone of the leg was 4 feet long: The whole bo- 
dy, of courſe, muſt have been from 17 to 18 
feet in length. Upon the tomb of this giant, 
the following inſcription was engraved: Here 
lies the noble aud puiſſaut Scigniur le Chevalier 
| Rican de Valmout, together avith his bones. 
In the Journal; Littéraire of Abbe Nazari, 
we, are told, that, in High Calabria, in the 
month of July 1665, there was dug out of 
the gardens of Signior de Tiviolo, a ſkele- 
ton of 18 Roman feet long; that the head was 
2; feet; that each grinder weighed about an 
ounce and a third, and the other teeth three 
quarters of an ounce; and that this ſkeleton 
was bedded in a maſs of bitumen. 

Hector Boethius, in his hiſtory of Scotland, 
relates, that the bones of a man, ironically a : 
d Little John, are ſtill preſerved, who was 
ſuppoſed to have been 14 feet high. 

In the Journal des Savans, anno 1692, there 
is a letter from P. Gentil, profeſſor of philoſo- 
phy at Angers, in which he ſays, that, having 
been informed of a gigantic body diſcovered 
nine Jeagues from the town of Laſſe, he went 
o the ſpot to ſatisfy himſelf concerning the truth 
of the fact. He learned from the curate of the 

1 2 0 place, 
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place, that, in digging his garden, a ſepulchre 
was diſcovered which contained a body of 17 


feet 2 inches long. There was no ſkin on the 


body. This body had others between its arms 
and legs, which might haye been the perſon's 
children. In the fame place, there were diſco- 
vered fourteen or fifteen other fepulchres, ſome 
of them 10 feet, others 12, and others 14 feet 
long, which contained bodies of the ſame di- 

menſions. The ſepulchre of this giant continu- | 


ed expoſed to the air mote than a year; but, as 


it attracted too many viſitors to the Curate, he 
again covered it with earth, and planted three 
trees in the place. Theſe ſepulchres were con- 
ſtructed with a ſtone which reſembled chalk; | 
Thomas Molineux ſaw, in a cabinet at Ley- 
den, a prodigious human frontal bone. From | 


its junction with the noſe to the ſagittal ſuture, it 


was 9; inches; its length was 127 inches, and 
its thickneſs half an inch, i. e. in every dimen- 


ſion it was double that of an ordinary frontal 


bone. Hence the perſon to whom this gigan- 
tic bone belonged muſt have been twice the com- 
mon ſize of a man, or at leaſt 11 feet high. 
This bone was unqueſtionably human; and it | 
ſeemed not to have acquired this uncommon 
magnitude by the effects of any diſeaſe; for its 


thickneſs was exactly proportioned to its other | 


dimenſions, which never happens in diſeaſed 
bones *, ; 
M. 


F Phil. Tranſ. No 168. art. 2. 
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M. Klein tells us, that he ſaw, in the cabinet 
of M. Witreu at Amſterdam, a frontal bone. 


from the dimenſions of which it appeared, that 
the perſon to whom it appertained muſt have 


been 13 feet 4 inches high, 1. e. about 12x 


French feet *. 

After all theſe facts, 1 ſhall leave RE readers 
in the ſame embarraſſment as myſelf, with re- 
gard to the real exiſtence of giants of 24 feet 
in length. I cannot perſuade myſelf, that at a- 
ny time, or by any circumſtances whatever, 
the human body could be elevated to ſuch im- 
moderate dimenſions. But, at the ſame time; 
it is unqueſtionable, that giants of 10, 12, and 
perhaps even of 15 feet high, have exiſted; 
and it is almoſt certain, that, in the primaeval 


ages of Nature, not only glgantic individuals, 
but even permanent and ſuccefhve races of giants, 
were produced, of which that of the Patagoni- 


ans 1s the only remaining example. 
; — 
10 prove that ſome of the fiſhes and plants 
found in coal and ſlate belong to ſpecies which 


no longer exift, the Count de Buffon produces 
the following facts and obſervations. 


With regard to this ſubject, we ſhall remark, 


with M. Lehman, that there are no impreſ-- 


I 3 | tions 
0. Phil: Tranſ. No 456. art. 3. | 
Tom. 3. p. 407- 
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ſions of plants in ſlate, except when it accom- 
panies pit-coal ; and that, on the contrary, im- 
preſſions of fiſhes are ſeldom rene but 1 
pery ſlates. | 


It has likewiſe hath fe ben, in 1. 
diſtrict of Mansfield, the beds of ſlate which 


contain petrified fiſhes, are covered with a ſtra- 
tum of ſtones called ſ/inking fiones. This ftra- 
tum is a ſpecies of gray flate, which has deri- 


ved its origin from ſtagnant water, where the 


fiſhes had corrupted before they were petrified*, 
M. Hoffman, when treating of ſlates, ſays, 


that the petrified fiſhes found in theſe ſtones 


have not only been living creatures, but that 
the ſtrata of ſlate have originated from muddy 


water, which, after fermenting and petrifying, 
ſubſided in thin laminae or beds. | 


In the flate of Angers, ſays M. Guettard, 
there are ſometimes impreſſions of plants and 


cauſe the impreſſions of the plants repreſent 
marine ſuci, or ſea-wreck, and thoſe of the 
fiſhes repreſent different ſpecies of the eruſta- 
ceous tribes, the impreſſions of which are 
more rare than thoſe of ſcaly fiſhes, or ſhells. 
He adds, that, after conſulting ſeveral authors 
who treat of fiſhes and cruſtaceous animals, 


8 


© he could not diſcover any of them that re- 


* ſembled | 


* Leeberoth, Journal Oeconomique, Juillet 1752. 


fiſhes, which merit the greater attention, be- 
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(ſ{embled the impreſſions in queſtion, except 
(the ſea-louſe, which has ſome reſemblance to 
them; but it has thirteen rings, and the im- 
preſſions on the ſlates have only ſeven or eight: 
The impreſſions. of theſe fiſhes are generally 
' interſperſed with a whitiſh pyritous ſubſtance... 
It is remarkable, that, in the ſlates of Angers, 
das well as in thoſe of other countries, the im- 
preſſions of fiſhes are frequent, and thoſe of 
ſhells are exceedingly rare, whilſt the latter are 
very common in lime-ſtone “.“ | 
Many proofs might be given that all pit-coal 
is compoſed of the ſpoils of vegetables, mixed 
with bitumen and ſulphur, or rather with the 
vitriolic acid, which is perceived when the coal 
is burning. We often find a great Jonny a 
vegetables in the upper ſtrata of coal ; and, 
proportion as we deſcend, we fte traces of . 
decompoſition of the ſame vegetables. There 
are ſpecies of coal which are not foſhl wood: 
That found at Sainte-Agnés, near Lons-le-Sau- 
nier, has a perfect reſemblance to logs or trunks. 
of fir, in which we diſtinctly perceive the marks 
of each year's growth, as well as the pith. 
Theſe trunks differ only from common fir by 
being ſomewhat oval, and by their rings being 
concentric ellipſes. They exceed not a foot in 
circumference, and their bark is very thick and 
full of furrows, like that of old firs. But the 
5 bark 


* Mem. de Acad, des Sciences, année 1757, p. 52. | 
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bark of common firs, of the ſame gs is always 
{mooth. | 

I found,” M. de Gene remarks, fe 
veral veins of this kind of coal i in the dioceſe 
of Montpellier: Here the trunks are v 
large; their texture reſembles that of cheſnut- 
trees from three to four feet in circumference, 
Theſe foſſils, when burning, have only a flight 
* odour of aſphaltis, Their flame and embers 
reſemble thoſe of wood. They are found 
near the ſurface of the earth, and commonly 
indicate the exiſtence 1 real mos at Se 
er depths *. 

Theſe ligneous coals ought to be regarded as 
wood depoſited in a bituminous earth, from 
which they derive their foſſil quality. They 


are found only in earths of this kind, and al- 


ways near the ſurface. They ſometimes form 
the ſtratum immediately above the ſeams of real 
coal. Some of them, which have been impreg- 
nated with a ſmall quantity only of bitumen, pre- 


ferve the ſhades and colour of wood. I found 


this ſpecies, ſays M. de Genſanne, at Cazarets, 
* near Saint-Jean- de- Culcul, four leagues from 
Montpellier. But, when broken, this foſſil 
commonly preſents a ſmooth ſurface, perfectly 
*. ſimilar to that of Jet. In the fame canton, 


© near Aſeras, there is foſſil wood changed into 


92 


* Hiſt. Nat. du Languedee, par 2M, de Geafanae, tom. 1 
P. 20. | 
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a white ferruginous pyrites. The mineral 
© matter occupies the heart of the wood; and 

* we diſtinctly perceive the woody ſubſtance 
* furrowed and ann diſſolved * the mineral 
© acid *. 

Alfter ſuch proofs, related by M. de Genſanne 
himſelf, who is otherwiſe a good mineralogiſt, 
| acknowledge, that | was ſurpriſed to ſee him 
aſcribe the origin of coal to clay more or leſs 
impregnated with bitumen. This notion is not 
only refuted by his own facts, but we ſhall be 
convinced by thoſe I am about to relate, that we 
' ought to attribute the origin of every ſpecies of 
coal to the ſpoils. of vegetables mixed with bitu- 

men | Z 

[ agree with M. de Genſanne, that neither 
this foſſil wood, nor turf, can be conſidered as 
coal completely formed. That found near Lons 
le-Saunier has been recently examined by the 
Preſident de Ruffey, a learned Academician of 
Dijon: Hie remarks, that this foſſil wood 
makes a near approach to the nature of pit- 
coal; and that it is found within two or three 
feet of the ſurface through an extent of two 
leagues z that it is from three to four feet thicx; 
that we eaſily diſtinguiſh the ſpecies of wood 
to be oaks, horn-beams, and trembling poplars ; 
that this wood is ſometimes in the form of bun- 
des or faggots; that the bark of the logs is well 


preſerved; 
* Hiſt. Nat. du Laine tom. I. p. 54. 
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preſerved ; that the annual circles, the cuts 
made by the axes, and, at different diſtances, col- 
lections of chips, are plainly diſtinguiſhable; 
that this wood converted into coal is excellent 


for ſoldering iron; that, when burning, it dif- 


fuſes a fetid odour; and that allum has been ex- 


tracted from it *. 
Near the village called Beichlitz, * a 


© league from the town of Halle, two ſtrata, 


* compoſed of a bituminous earth and foſſil 
© wood, (of which there are ſeveral mines in the 
country of Hefle,) were diſcovered. It is ſimi- 
lar to that found in the village of Sainte-Ag- 
© nts in Franche-comte, two leagues from 
© Lons-le-Saunier. This mine is in the territo- 

ry of Saxe. The firſt ſtratum lies at the depth 
« of three fathoms and a half, and is from eight 
© to nine feet thick, To arrive at it, we cut 


© through a white ſand, then a whitiſh gray clay, 


© which is three feet thick : Still deeper, we 

© meet with a conſiderable thickneſs both of ſand 

and clay, which cover the ſecond ſtratum, 

© This ſtratum is only from three and a half to 

four feet thick. We ſounded deeper, but 
; pany no other ſtrata of that kind. 

*© Theſe ftrata are horizontal; but they ſink 

© or riſe nearly in the ſame manner as common 

* ſtrata, They conſiſt of a brown bituminous 

* earth, which is friable when dry, and reſem- 


6 bles | 


* Mem. de VAcad. de Dijon, tom. 1. p. 47. 
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© bles corrupted wood. Pieces of wood of all 
ſizes are found, which, when taken from the 
Neg oem they are ſoft, muſt be cut with an 
This wood, when dry, breaks eaſily. 
When broke, it ſhines like bitumen; but 
ve diſtinctly perceive in it the whole organi- 
zation of wood. It is leſs abundant than the 
© biruminous earth, and the workmen ax'd it 
' atide for their own uſe. | 

© A buſhel or two quintals of bituminous 
earth ſells for eighteen or twenty French 
' ſors, In theſe ſtrata there are pyrites ; they 
are of a vitriolic nature ; when expoſed to the 
' air they efloreſce and turn white : But the bi- 
tuminous matter is of little value, as it ka 
but a feeble heat “. 

Hence this ſpecies of foſſil word! found fo 
near the ſurface of the earth, muſt be a much 
more recent production than common pit-coal, 
which is almoſt conſtantly ſunk very deep. But 
this idea does not preclude the ancient coal from 
being formed of the ſpoils of vegetables; ſince, 
in the deepeſt coal mines, we recogniſe woody 
ſubſtances, and ſeveral characters which belong 
io vegetables only. Beſides, there are ſome ex- 
ples of foſſil wood found in large maſſes, and 
in extenſive beds, under ſtrata of free-ſtone and 
calcarious rocks, Hence there is no other dif- 


ference 


Voyages Metalurgiques de M. Jars, p. 320. 
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ference between real pit- egal and theſe charred 

woods, but what ariſes from the degree of de- 
compoſition, and from a greater or ſmaller im- 
pregnation with bitumen. The baſis of their 
ſubſtance is the ſame, and both derive their o- 
rigin from the ſpoils of vegetables. 

M. le Monnier, one of the King = rh, 
and alearned botaniſt, found, in the ſchiſt, or 
falſe ſlate, which traverſes a large field of pit- 
coal in Auvergne, the impreſſions of ſeveral 
ferns,” almoſt the whole of which were un- 
known to him: He only thought, that he 
could diſtinguiſh the impreſſion, of the leaves of 
the oſmund-royal, of which he ſaw bur one ex- 
ample in all Auvergne “. 

It were to be wiſhed that botaniſts would ex- 
amine more accurately the impreſſions of plants 
found in pit- coal and in ſlate. The impreſſions 
of plants, as well as thoſe of cruſtaceous animals, 
ſhells, and fiſhes, found in theſe minerals, ſhould | 
be drawn and engraved; for all this labour is 
neceflary to enable us to determine the actual or 
the paſt exiſtence of theſe ſpecies, or even their 
relative antiquity, At preſent, we are ſatisfied, 
that moſt of them are unknown, and thar, in 
thoſe which have been referred to known ſpe- 
cies, the differences are always ſo great as to 
create heſitation. = 
- The 
* Obſervations de Hiſt, Nat. par M. le Monnier, p. 193. 
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chain which extends from the Dardanelles to 
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The Count is Buffon remiatkes; That the mo- 
tion of the waters from eaſt to weſt has dimi- 
niſhed the ſurface of the earth on the weſt fide; 
and that, in every continent of the globe, the 
declivity is more rapid on the weſt than on the 
eaſt coaſts. This is evident in the continent 
of America, the declivities of which are extreme- 
ly rapid and abrupt toward the weſtern ſeas; 
but, towards the eaſtern coaſts, the lands ftretch 
by a gentle declivity, and generally terminate in 
large plains, In Europe, the line that forms 
the ſummit of Great Britain, which runs from 
north to ſouth, is much nearer the weſtern: than 


the eaſtern ocean: For the ſame reafon, the 


ſeas to the weſt of Britain and Ireland are much 
deeper than the ſea which ſeparates Britain and 
Holland. The ridge of Norway is much near- 
er the ocean than the Baltic ſea. The mountains 
which form the general ſummit of Europe are 
much higher toward the weſt than the eaſt; 

and, if we take a part of this ſummit, So” 
Switzerland to Siberia, it is much nearer the 


Baltic and White Seas, than the Black Sea and 


the Caſpian. The Alps and Apennines are 


nearer the Mediterranean than the Adriatic ſea. 


The chain of mountains which runs from Tirol 
to Dalmatia, and as far as the Morea, in a man- 
ner {ſkirts the Adriatic ſea; but the oppoſite coaſts 
are much lower In Aſia, if we follow the 
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the ſtrait of Babelmandel we thall find that the 


ſummits of Mount Taurus, of Libanus, and of 


all Arabia, ſkirt the Mediterranean and the Red 
Seas; and that, to the eaſt, there are vaſt terri- 
tories where the long courſed rivers run, and 
at laſt empty themſelves in the Perſic Gulf. 
The ſummit of the famous mountains of Gate 
approaches nearer to the weſtern than the eaſt- 
ern ſeas. The ridge which extends from the 
welt frontiers of China to the point of Mallacca, 


is nearer the weſt than the eaſt ſea. In Africa, 


the chain of Mount Atlas ſends rivers to the ſea 
of the Canaries, whoſe courſes are much ſhorter | 


than thoſe which run into the interior parts of 
the Continent, and, after traverſing vaſt traQs 


of country, loſe themſelves in lakes or great 


-marſhes. The high mountains to the weſt of 
Cape Verd, and through all Guiney, after turning 
round Congo, join the mountains of the Moon, | 
and ſtretch as far as the Cape of Good Hope, 


occupy pretty uniformly the middle of Africa: 
We will perceive, however, on examining the | 


ſea to the eaſt and weſt, that the ſea on the | 


eaſt is not deep, and is interſperſed with a great | 
number of iſlands; whilſt, to the weſt, it is 
deeper, and has but few iſlands ; . ſo that the | 


deepeſt places of the weſtern ſea are much near- 
er this chain of mountains than the deepeſt mr 


ces of the eaſtern or Indian ſeas. 
5 Hence 


„ „„ D ˙»E T 
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Hence we ſee that, in general, all the points 
of partition in the great continents are always 


nearer the welt than the eaſt ſeas; that the plain 


of theſe continents are always ' lengthened to- 


ward the caſt, and ſhortened toward the weſt; 


that the ſeas on the weſt coaſts are deeper, and 
have fewer iſlands than thoſe on the eaſt; and 
that, in all theſe feas, the weſt coaſts of the 
iſlands are always higher, and the ſeas which 
waſh them deeper, than thofe on the eaſt. 


We are next told, that there are animals, and 


even men, fo brutiſh, that they rather languiſh 


in the ungrateful ſoil where they were brought 
forth, than take the trouble of removing to a 
more comfortable ſituation. Of this, ſays the 
Count de Buffon, I can give a ſtriking exam- 
ple: The Mailles, a ſmall lavage nation in 
Guiana, near the mouth of the river Ouaſſa, 
have no other habitation than trees, upon which 


they dwell during the whole year, becauſe their 


country is always more or leſs covered. with 
water, They never deſcend from theſe trees, 
except when they go in canoes in quelt of ſub- 
ſiſtence. This is a ſingular example of a ſtupid 


attachment to a native country; for theſe ſa- 


vages, in order to procure habitations on land, 


have only to remove a few leagues from thoſe 


drowned favannahs which gave them birth, and 


which they obſtinately refuſe to abandon. This 


fact 
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fact is mentioned by ſome voyagers *, and has 
been confirmed to me, by ſeveral witneſſes, who 
have lately ſeen this ſmall nation, which conſiſts 


of three or four hundred ſavages. They keep 
themſelves above the water by means of the 


trees. There they remain the whole year. Du- 


ring the eight or nine rainy months, their coun- 


try is a large ſheet of water; and, during the 
four ſummer months, their ſoil ents of a 


dirty mud, upon which a cruſt of five or ſix 
inches thick is formed. This cruſt is rather 
compoſed of herbage than of earth, under which 


IS a conſiderable depth of Nagnant and ine 
water. 


The Caſpian Sea, the Count de Buffon re- 
marks, was formerly much larger than it is at 
e In traverſing,” ſays M. Pallas, the 

immenſe deſerts which lie between the Wolga, 

* the Jaik, the Caſpian Sea, and the Don, I ob- 
ſerved, that theſe feppes or ſandy deſerts, are 

every way ſurrounded with an elevated border, 

which embraces a great part of the beds of the 

© Jaik, Wolga, and Don; and that theſe deep 
* rivers, before they 'penetrared this inclofing 
; belt, were full of e and ſhoals, till they 
began 


*The Mailles, one of the ſavage nations of Guiana, dwell 


along the coaſt. Their country is often covered with water. | 


They, theretore, build their cabbins upon trees, to the feet of 
which they faſten their canoes, in which they fail in queſt of 
ſubſiſtencee; Y Date de Deſi Warchdir, tom. 4. Us 3 52. 
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i began to fall into the deſerts where the great 

'river Kuman loſes itſelf in the ſands. From 
' theſe obſervations I conclude, that the Caſpian 
Sea has formerly covered all theſe deſerts ; that 
'it anciently had no other margins than thoſe 
'clevated belts which every where ſurround the 

' deſerts; and that it has communicated, by 
means of the Don, with the Black Sea, even 

uppen this fea, as well as that of Azoff, had 
never made a part of it *. | a 
M. Pallas is unqueſtionably one of our moſt 
earned naturaliſts ; and it is with the greateſt” 
pleaſure that I fee hill here entirely of my opi- 
ion with regard to the ancient extent of the 
(apian, and the probability that it formerly 
ommunicated with the Black Sea, 


There have been greater and more frequent 
evolutions in the Indian ocean than in any o- 
lier part of the globe, Bur, ſays the Count de 
Buffon, tradition has only handed down to us 
be ſubmerſion of Taprobana,——The moſt an- 
vent tradition we have of the {linking of coun» 
nes in the ſouth is that of the loſs of Taprobana, 
ek which the Maldivas and Laquedivas are ſup- 
ſed to have been formerly a part, Theſe 
lands, as well as the rocks and banks which 


revail from MaGagaſcar to the point of India, 
Vor. IX. 2 4 ſcem 


Journal Hiſtorique et politique, mois de. Novembes 17739 
ark, Fetoribourg. | 
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gaſcar and Ceylon were formerly united to the 


of all the eaſtern parts of Aſia. The ſeas ſitu- 


354 FACTS AND. ARGUMENTS, Kc. 


ſeem to indicate hes ſummits of countries that 
united Africa to Aſia; for almoſt all of theſe 
iſlands have, on the north fide, lands and banks 
which ſtretch very far under the waters. 

It likewiſe appears, that the iſlands of Mada- 


adjacent continents, Moſt of theſe ſeparations 
and revolutions in the ſouthern ſeas have been 
produced by the finking of caverns, by earth- 
quakes, and by exploſions of ſubterraneous fires, 
But lands have alſo been carried off by the flow 
and gradual movement of the waters from eaſt 
to welt. The places where theſe effeAs are moſt 
apparent are the regions of Japan, of China, and 


ated to the welt of China and Japan ſeem to be 
accidental productions, and — more recent 


than our Mediterranean. 
The iſlands of Sunda, the Moluccas, and the 


Philippines, preſent nothing but countries which 
have been overturned; and they are ſtill full of 
volcano's. There are many volcano's in the , 
Japaneſe iſlands ; and Japan is reputed to beM . 


more ſubject to earthquakes than any other part .. 


of the globe: It alſo gives riſe to a number of .. 
hot fountains. The greater part of the iſland I be 
in the Indian ocean preſent only peaks or ſum- v. 
mits of detached mountains, which continually MW ev 
vomit fire. The iſles of France and Bourbon we 
appear to be two of theſe ſummits ; They are 50 
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almoſt entirely covered with matters rejected by 
volcano's. Theſe two iflands, when firſt diſco- 
vered, were uninhabited, 


— 7 - 2 


In Guiana, our author remarks, the rivers 
are ſo near each other, and at the ſame time ſo 
ſwelled and rapid during the rainy ſeaſon, that 
they carry down immenſe quantities of mud, 
and depoſit them on all the low grounds and on 
the bottom of the ſea. The coaſts of French 
Guiana are ſo low, that they may rather be re- 
garded as beaches totally covered with mud, and 
having an almoſt imperceptible declivity. This 
mud extends to a great diſtance at the bottom 
of the ſea. Large veſſels cannot approach the 
river Cayenne without ſtriking; and ſhips of 
war are obliged to remain two or three leagues 
from the land. This mud extends along the 
whole margin of the ſea from Cayenne to the 
river of the Amazones. In this great extent of 
mud there is no ſand, and berry- bearing alders 
are frequent all along the coaſt. But, ſeven or 
eight leagues above Cayenne, weſtward as far 
as the river Marony, we find ſome creeks, the 
bottoms of which conũſt of ſand and rocks, 
which give riſe to breakers. The mud, how- 
ever, covers the greater part of theſs;rocks; as 
well as the beds of ſand ; and it is thicker in pro- 
portion as it recedes Pom the margin of the ſea. 


Theſe imall rocks prevent not the ground from | 
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having a very gentle deſcent for ſeveral leagues 
on land. This part of Guiana, which, to the 
north-weſt of Cayenne, is more elevated than 
the lands to the ſouth-eaſt, Of this fact we 


| have good evidence; for all along the borders 


of the ſea, we find large drowned favannahs, 
moſt of which are dry in the north-weſt, whilft 


they are totally covered with ſea-water in the 


ſouth-eaſt parts. Beſide theſe lands aQually 
drowned by the ſea, there are others more dif- 
tant, which have likewiſe been formerly drown- 


ed. In ſome places we alſo find ſavannahs of 
freſh water; but they produce no alders, but 


many palm- trees. On all theſe low coaſts, not 
a ſtone is to be ſeen. The tide riſes ſeven or 


eight feet, though it is oppoſed by the currents; 
for they are all directed toward the Antilles. 
When the waters of the rivers are low, the tide | 


is very perceptible, as high up the rivers as forty 
and even fifty leagues. But, during the rainy | 
ſeaſon, when the rivers are ſwelled, the tide is 
icarcely perceptible at the diſtance of a league 
or two, ſo great is the rapidity of the waters; 
and their impetuoſity is greateſt during the re- 


flux. | 


Upon the ſandy bottoms of theſe ereeks, the 
ſea- turtles depoſit their eggs; and they never 
frequent the muddy places; fo that, from Cay- 
enne to the river of the Amazones, there are no 
turtles ; and the people go to fiſh them fromf 
| | SE ARES | [7 ne 
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the river by: to the Marony. The mud ap- 


pears to gain ground daily on the ſand ; and, 


in the progreſs of time, the north-weſt os of 


Cayenne will be covered with it as well as 


the ſouth-eaſt ; for the turtles, who will depoſit 
their eggs in (and only, gradually retire from 


the river Courou ; and, for fome years paſt, the 


fiſhers are obliged to ſearch for them near the 
river Marony, the ſands of which. are not yet 


covered. 
Beyond the ſavaunabe; ſome . of which are 


dry and others drowned, there is a chain of hills 
that are all covered with a great depth of earth, 
and every where planted with foreſts. Theſe 


hills are generally from 350 to 400 feet high. 
But, about ten or twelve leagues farther up the 


country, they are perhaps double this height. 


Moſt of theſe mountains are evidently extin- 


guiſhed volcano's. At the top of one of them, 
called Ia Gabrielle, there is a ſmall lake, in which 


are a number of alligators, whoſe ſpecies ſeems 


to have been preſerved from the time that the 


ſea covered this hill. 
Beyond Mount Gabrielle, we find only ſmall 
ralleys, little hills, and volcanic matters, not in 


large maſſes, but in ſmall blocks. The moſt 


common ſtone, blocks of which are carried down 
by the waters as far as Cayenne, is that called 


beetle-flone. It is not a ſtone, but the lava of 
2 volcano. It has received the name of beetle-- 


2 3 = = one, 
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tone, Wusel it is full of A whit theſe | in- 
| ſects inhabit. 


Of the Glaciers. 


In the higheſt regions of the Alps, the wa- 
ters which proceed from the annual meltings of 
the ſnow, freeze in every direction, and on all the 
points of the mountains from their baſes to their 
ſummits, and eſpecially in the valleys, and on 
the declivities of thoſe that are collected to- 
gether in groups: In this manner, the waters 
have formed in theſe valleys ſome mountains 
which have rocks for their nucleus, and others 
that conſiſt entirely of ice: Theſe mountains 
are ſix, ſeven, and even eight leagues long by 
one in breadth, and often from a thouſand, to 
twelve hundred fathoms high. Theſe enor- 
mous maſles of ice are continually extending 
farther along the valleys; for though, in warm 
and rainy ſeaſons, their progreſs is not only 
ſtopped, but their ſize diminiſhed, the magni- 
tude of the glaciers i is perpetually augmenting. 
Under the equator, the point of congelation, 
in detached mountains, is fixed at the height of 
2440 fathoms. But this is no rule for groups 
of mountains which are frozen from their ſum- 

mits to their baſe, and never thaw. In the Alps, 
| . 5 1 the 
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the point of congelation in detached mountains 
is aſcertained to be at the height of 1500 fathoms, 
and all below this point thaws completely. But 
thoſe which are grouped together freeze at a 
ſmaller height, and thaw from their top to their 
baſe; which ſhows how much the degree of 
cold is augmented by immenſe maſſes of congeal- 
ed matter confined within a narrow compaſs. 
The whole frozen mountains of Switzerland, 


when taken together, occupy an extent of 66 
leagues from eaſt to weſt, meaſured in a ſtraight 


The g# 1. 1a+rd; the Fourk, and the Grim- 
ſel, are the higheſt mountains in this quarter : 
They occupy the center of thoſe chains which 
divide Switzerland into two parts. They are 
perpetually covered with ſnow and ice; from 
which circumſtance they have received the ge- 


neral denomination of Glaciers. 
The glaciers are divided into frozen moun- 


tains, valleys of ice, fields of ice or frozen ſeas, 


and gletebers, or heaps of icy flakes or plates. 
The frozen mountains are thoſe immenſe maſ- 


ſes of rocks which reach the clouds, and are 
perpetually covered with ice and ſnow. 


The 
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The valleys of ice are thoſe depreſſions be- 
tween the mountains which are much more e- 
levated than the inhabited valleys. | They are 
always filled with ſnow, which. accumulates, 
and forms maſſes of ice ſeveral leagues in length, 
Theſe maſſes join the high mountains. 

The fields of ice, or frozen ſeas, which lie 
along the mountains, have a gentle declivity, 
They cannot he called valleys, becauſe they are 

not ſufficiently depreſſed, They are covered 
with a great thickneſs of ſnow, Theſe fields 
receive water from the melting of the ſnow, 
which deſcends from the mountains, and after- 
wards freeze. The ſurface of theſe fields alter- 
nately melts and freezes; and the whole are 
covered with thick beds of ſnow and ice. 

The gletchers are heaps of flakes or plates of 
ice formed by the ſnows, and precipitated from 
the mountains. Theſe ſnows freeze again, and 
are interwoven in various manners; This cir- 
cumſtance has given riſe to the diviſion of glet- 
chers into mounts, mantlings, and walls of ice. 

The mounts of ice riſe between the ſummits 
of the high mountains: They themſelves form 
mountains; but they contain no rocks. They 
are compoled entirely of ice, and are ſometimes 
leveral leagues in length, one league broad, and 
half a league thick, 

The mantlings are hw in the 3 
valleys, and mon the ſides of the mountains, 


which 
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' which are covered with ice, having folds reſem- 
bling drapery : They ſend their 23 wa- 


ters into the lower valleys. 
The walls of ice are rugged mace which 
terminate the flat valleys, and appear, at a di- 


tance, like troubled ſeas, whoſe waves have 


been ſuddenly arreſted and frozen. Theſe walls 
| conſiſt not of irregular points: They often form 


columns, pyramids, and enormous towers compo- 


ſed of ſeveral ſides. Theſe towers are ſometimes 
hexagonal, and of a blue or greeniſh colour. 
On the ſides, and at the foot of the moun- 


tains, maſſes of ſnow are formed, which are af- 


terwards moiſtened with the water from the 
melted ſnows, and then covered with freſh ac» 
cumulations. We likewiſe ſec plates of ice col- 


lected in heaps, which belong neither to the fro- 


zen valleys nor the mountains of ice. Their 
poſition is either horizontal or inclined. Theſe 
detached heaps are called beds or ftrata of ice. 
Several of theſe mountains of ice are undermi- 
ned by the interior heat of the earth, which 
gives riſe to currents of water that melts their 
inferior ſurfaces. They then, by their own 


weight, fink inſenſibly, and their height is re- 


ſtored by the waters, ſnow, and ice, which a- 


gain ſucceſſively cover them. Theſe ſinkinge 


often produce horrible craſhings. The crevices 


which open in the ice form precipices which are 
both numerous and full of danger. Theſe a- 


byſſes 
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byſſes are the more treacherous and BEAT? be- 
cauſe they are generally covered with ſnow, 
Travellers, and hunters who chaſe the fallow- 
deer, the chamois goat, &c. or thoſe who ſearch 
for cryſtals, are often ſwallowed up by theſe 
gulfs, and again thrown upon the ſurface by 
the waters which run at their bottoms. 
Gentle rain quickly diſſolves ſnows : But all 
the water which proceeds from them falls not 
into theſe gulfs. A great part of it freezes on 
the ſurface of the ice and augments its volume. 
The warm ſouth winds, which generally pre- 
vail in the month of May, are the moſt power- 
ful agents in deſtroying the ſnows and ice. 
Their melting is announced by the craſhing of the 


frozen lakes, and the dreadful noiſe produced 


by the ſhock of ſtones and ice, which in hor- 


rible confuſion roll down from the tops of the 


mountains, and by torrents of water that fall 
from the rocks of more than 1200 feet high. 
The heat of the ſun has little effect upon the 
ſnow and ice. Experience has proved, that ice 
which has exiſted a long time under an enor- | 
mous weight, and .in accumulated degrees of | 
cold, is ſo denſe and ſo completely deprived of 
air, that, when ſmall pieces of it are expoſed to 
the greateſt heat of the ſun, during a whole 
day, they ſcarcely melt. 
Though the glaciers melt partially every ſum- ; 


mer, though the winds and the heat of certain 
| years 
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years deſtroy the accumulation of ſeveral pre- 
ceding years; yet it is certain, that theſe gla- 
ciers conſtantly augment in all their dimenſions, 
This fact is aſcertained by the annals of the 
country, by authentic deeds, ' and by invariable 
tradition. Independent of theſe authorities, and 
of daily obſervation, the progreſſive increaſe 
of the glaciers is proved by foreſts of trees 
which have been abſorbed by the ice, ſome ' of 
whoſe tops fill appear above the ſurface of the 
glaciers: Theſe, as well as the tops of ſteeples 
belong ing to a village that had been buried un- 
der the ſnows, and which are ſtill viſible after 
uncommon meltings, are irrefragable evidences 
of the gradual progreſs of the glaciers. This 
progreſſion can proceed from no other cauſe 
than an augmentation in the degree of cold, 
which increaſes in proportion to the maſſes of 
accumulated ice. It is likewiſe certain, that, in 
the glaciers of Switzerland, the cold 1s at pre- 
ſent more intenſe, though it continues ſhorter, 
than in Iceland, the glaciers of which, as 
well as thoſe of Norway, have a great relation to 
thoſe of Switzerland, „ 
The ſubſtance of the frozen mountains of 
Switzerland is ſimilar to that of all other high 
mountains. The nucleus is a vitreous rock 
which reaches to their ſummit. The parts be- 
low, which had been covered with the ocean, 
are compoſed of calcarious ſtone, as well as the 
whole 
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whole fubſtance of the mountains of an inferior 
order, which are diſpoſed in groups at the foot 
of the primitive glacier mountains, Laſtly, theſe 
calcarious maſſes have flate, produced by the 
ſediments of the waters for their baſis, 

The vitreous maſſes are pure rock, granite, 
and quartz. Their fiſſures are filled with me- 
tals, ſemi-metals, mineral ſubſtances, a eryſ 
tals. ; 
The calcarions maſſes are lime-ſtone, marbles 
of every ſpecies, chalk, gypſum, 1255 alabaſter 
&c. | 

The ſlaty maſſes conſiſt of Hates of various | 
qualities and colours, which contain plants and 
| fiſhes, and are often ſituated at conſiderable } 
' heights. Their ſtrata are not always horizon- 
tal. They are often inclined, ſometimes ſinua- 
ted, and in particular places perpendicular. 

We cannot entertain a doubt concerning the | 
ancient abode of the ſea upon the glacier moun- 
tains. The immenſe quantity of ſhells, as well as | 
the ſlate and other ſimilar ſtones, found in theſe } 
mountains, fully aſcertain this point, Theſe 
ſhells are either diſtributed in tribes, or different | 
ſpecies are blended together, and they are found 
at very great heights, 

It is probable, that, at a very remote period, 
the glaciers had not been formed on theſe moun- 
tains, not even when the ocean abandoned 


them ; though it —_ * their great 2 
rom 
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from the ſea, which is near a hundred leagues, 
and by their exceſſive height, that they were the 
firſt that aroſe above the water in the Con- 
tinent of Europe. They have likewiſe had their 
volcano'ss Mount Myſſenberg, in the canton 
of Schwitz, ſeems to have been the laſt volcano 
that was extinguiſhed. The two principal ſum- 
mits, which are very high and detached, termi- 
nate in cones, like all the mouths of volcano's; 
and we ſtill ſos the crater of one of theſe cones, 
which 1s very deep. | 

M. Bourrit, who had the courage to make a 
number of expeditions in the glaciers of Savoy, 
remarks, * That the increaſe of all the glaciers in 
the Alps is unqueſtionable ; that the quantity 
of ſnow that falls during the winters far ſurpaſ- 


* ſes that which melts in the ſummers ; that the 


* ſame cauſe not only ſubſiſts, but the maſſes of 
* ſnow already formed muſt always augment, 


becauſe this effect is a neceſſary reſult of that 


* cauſe. Hence the glaciers muſt always continue 
to have a progreſſive increaſe *. 

The ſame indefatigable obſerver, when treat- 
ing of the gl/atchers or glaciers with prominent 
points, ſays, that they appear to augment. 


daily; that the ground they now occupy was 


* ſome years ago a cultivated field; and that the 
ice ſtill continues to augment f.“ He relates, 
| that 


* Dabei des glaciers de Savoie, par M. Bourrit, p. 111. 
112. 


+ Deſcript. on aſpefts du Mont Blanc, par le meme, p. 8. 
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© that the growth of the ice is evident, not on- 
ly in this place, but in ſeveral others; that the 
inhabitants remembered a former communi- 
cation between Chamounis and Val-d'Aoft, 
© which is now totally ſhut up by the ice; that 
© the ice, in general, muſt have firſt accumulated 


by ſtretching from ſummit to ſummit, and then 


© from one valley to another ; and that, in this 
manner, a communication has been formed 
© between the ice of Mount Blanc and thoſe of 
©the other mountains of Vallais and of Swit- 
* zerland “. It appears, ſays he, that all theſe 
* mountainous countries were not anciently ſo 
much filled with ice and ſnow as they are at 
* preſent . . . It is only a few centuries 
* fince various calamities have been occaſioned. 
by the accumulation of ſnows and ice, in ſeve- 
* ral valleys, and by the precipitation of moun- 
* tains and rocks. It is only from theſe acci- 
* dents, which are very frequent, and from the 
annual accumulations of the ice, that we are 
* enabled to account for what hiſtory relates 
concerning the ancient inhabitants of this coun- 


try f. 
of 


Deſcript. des aſpets dn Mont ; Blan par M. 1 
p. 13. et 14. | 
| 11 Ibid. p. 62. et 63. 


of the North-Eaft 2 


Notwithſtanding what has been advanced by 
the Ruſſians, it is extremely doubtful that they 
ever doubled the northern point of Aſia. M. 
Engel, who regards the north-weſt paſſage by 


Hudſon's and Baffin's bay, as impoſſible, ap- 


pears, on the contrary, to be perſuaded, that a 
ſhorter and more certain paſſage will be found 


by the north-eaſt. To the feeble reaſons - he 
gives in ſupport of this opinion, he adds a re- 
mark of M. Gmelin, who, when ſpeaking of 
the experiments made by the Ruſſians, in order 
to diſcover this north-eaſt paſſage, ſays, that 
the manner in which they proceeded in ma- 
king theſe diſcoveries will aſtoniſh the whole 

* world, after an- authentic relation of them 
© ſhall be made public, which depends ſolely 
© on the pleaſure of the Empreſs.” * There 
can be nothing aſtoniſhing, ſays M. En- 
gel, in this ſubject, except it be to learn that 
* a paſſage, which was formerly regarded as im- 
* poſſible, is now found to be extremely practi- 
cable. This is the only fact, he adds, which 
can ſurpriſe thoſe whom the Ruſſians have 


* endeavoured to terrify by relations publiſhed 


for the purpoſe of repelling navigators from 
* the attempt „ 


* Hiſt. Gen. des Voyages, tom. 19. P. 415: 


; 
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I ſhall, in the firſt place, remark, that we 
ought to be well aſcertained with regard to 
facts, before we throw an imputation of this 
kind upon the Ruſſian empire. In the fecond 
place, the remark ſeems to be ill founded; for 
the words employed by M. Gmelin may admit 
of an oppoſite interpretation from that given of 
them by M. Engel, namely, That we will be a- 
ftoniſhed when we ſhall learn that no practi- 
cable paſſage exiſts by the north-eaſt. Indepen- 
dent of the general reaſons I have given, I am 
confirmed in this opinion by the following cir- 
cumſtance : The Ruſhans themſelves, in their 
late experiments, uniformly aſcend by Kampt- | 
ſchatka, and never deſcend by the point of Aſia. 
Captains Bering and Tſchirikow, in the year 

1741, reconnoitered the coaſt of America as far 
as the 59th degree; but neither of them ſailed 
' northward along the coaſts of Aſia. This fact 
is a ſufficient proof, that the paſſage is not ſo 
practicable as M. Engel ſuppoſes; or rather, 
that the Ruſſians are ſatisfied that it is not prac- 
ticable; for, if otherwiſe, their navigators would 
have been ſent by this route, inſtead of making 
them take their departure from Kamptſchatka, 

in order to diſcover the weſt of America. | 
M. Muller, who was ſent by the Empreſs, a- 
1 long with M. Gmelin, to Siberia, is of a very 
Ak different opinion from M. Engel. After compa- 
. ring all the relations on this N M. Muller 
ii _ concludes 
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concludes by remarking, that there is only a ve- 


ry ſmall ſeparation between Aſia and America; 


and that this ſtrait contains ſeveral iſlands, 
which ſerve as common ſtations to the inhabi- 
tans of both continents. This opinion, I believe, 
is well founded; and, in ſupport of it, M. 


Muller bas collected a great number of facts. 


In the ſubterraneous abodes of the inhabitants 
of the iſland of Karaga, we ſee beams made of 
large pines, which neither this iſland, nor the 
adjacent countries of Kamtſchatka, produce. 


The inhabitants ſay, that this wood is driven 


upon their coaſts by the eaſt wind. On the 
coaſts of Kamtſchatka, boards of ice are Ari - 
ven, for ſeveral days together, during the win- 
ter. At certain ſeaſons, flights of birds arrive, 
and, after ſtaying ſome months, return to the 
eaſt, from whence they came. Hence the con- 
tinent oppoſite to that of Aſia, toward the 
north, deſcends as far as Kamtſchatka. This 


continent muſt be the weſt of America. M. 


Muller *, after giving an abridgement of five or 


ix voyages atteinpted by the north fea, - with a 
view to double the north point. of Aſia, con- 


cludes, that every circumſtance announces the 


impoſſibility of this navigation, which he 


proves by the following arguments. This na- 


vigation mult be performed in ſunmmer: The 
aitance from Archangel to the Oby, and from 


+ Hiſt. Gen, des Voyages, tom. 18. p. 484. 
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this river to N requires a whole ſeaſon, 


The paſſage by Waygait has caſt infinite labour 


to the Britiſh and Dutch, In going through 
this icy ſtrait, we meet with iſlands which block 
up the road ; and the continent, which forms 


a cape deren the riyers Piaſida and Chatanga, 


and advances beyond the 76th degree of latitude, 
is likewiſe bordered with a chain of iſlands, 


which ſcarcely leave a paſſage for navigation, 


If we want to remove from the coaſts, and 
to reach the open ſea toward the Pole, the al- 
oft immoveable mountains of ice found at 
Greenland and Spitzbergen, ſeem to indicate a 
-ontinuity of ice as far as the Pole. If we want 
0 go along the coaſts, this navigation is more 
dithcult naw than it was a Fe gears ago. 
There the waters of the ocean are ſenſibly * 
miniſhed : We till fee, at a diſtance from A 
{hoals along the Frozen Sea, wood that had bee 
thrown upon the lands which formerly > 
the ocean. Theie ſhoals have ſo little depth, 
that very flat boats can alone be uſed in them: 
ſuch boats are too weak to reſiſt the ice; neither 
can they contain proviſions ſufficient for a long 
navigation. Though the Ruſſians have reſour- 
for failing theſe cold ſeas ſuperior to thoſe of 
1610 othęr European nations, yet in none of the 
attempted upon the Frozen Sea has a 


CC 


bowl ges 


paſſage been diſcovered between Europe or Alta 


id America, It is only by departing from 
Kamtſchatka, 
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Kamtſchatka, or ſame other more eaſterly point 
of Aſia, that the weſterly coaſts of America have | 


ever been diſcovered. | | 
Captain Bering took his departure from port 


Awatſcha in Kamtſchatka, on the 4th day of 
June 1741. After failing ſouth-eaſt, and then 
north- eaſt, he diſcovered, on the 18th of July, 
the continent of America in latitude 58 28. 

Two days after, he anchored near an iſland in 
the mouth of a bay, from whence he diſcovered 
two capes, the one to the eaſt he called Saint- 
Elie, and the other to the weſt Saint-Hermo- 
gene. He then diſpatched Chitrou, one of his of- 
ficers, to reconnoitre the gulf which he had en- 
tered: They found that it was interſperſed with 
iſlands, on one of which they ſaw deſerted cabins 
made of planks well joined, and even chamfer- 
ed. They conjectured that this iſland might 
have been inhabited by ſome people from the 
continent of America, M. Steller, who was 
ſent to make obſervations on theſe new diſcover- 
ed lands, found a cave, in which were a quan- 
tity of ſmoked ſalmon, ropes, furniture, and o- 
ther utenſils. Advancing {till farther, he ſaw 
the Americans flying from him. He next per- 
ceived a fire on a diſtant hill. The ſavages had 
unqueſtionably retired thither: A rugged and 


ſteep rock covered their retreat *, 
442 — 5 After 


„ Hiſt. Gen. des Voyages, tom. 19. p. 371. 
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After relating theſe facts, it is eaſy to perceive; 
that it is only by taking their departure from 
Kamtſchatka that the Ruſſians can carry on 
commerce with China and Japan, and that it is 


_ equally difficult, if not impoſſible, for the other 


nations of Europe to paſs by the north-eaſt ſeas, 
the greater part of which ate entirely frozen. 
Hence I cannot heſitate in repeating, that the 
only poſſible paſſage is by the north-weſt, at 


the bottom of Hudſon's bay, and that this is 


the place where all future attempts to diſcover 
this uſeful paſſage ought to be made. 
After the preceding ſheets had been printed, 
I received from M. le Comte Schouvaloff, that 
creat ſtateſman whom all Europe eſteems and 
reſpects, an excellent memoir compoſed by M. 


de Domaſcheneff, preſident of the Imperial So- 


ciety of Peterſburg, and to whom the Empreſs 
has aſſigned the department of every thing re- 
lating to arts and ſciences. This illuſtrious per- 
ſon has likewiſe ſent me a copy of the chart 
drawn by the pilot Otcheredin, in which are 


repreſented the tracks and diſcoveries he made 


in the years 1770 and 1773, between Kamt- 
ſchatka and the continent of America. M. de 
Domaſcheneff, in his memoir, remarks, that 
this chart of the pilot Otcheredin is moſt exact, 


and that the one publiſhed in the year 1773 by 
the Academy of Peterſburg, requires ſeveral a- 


mendments, ey with as to the poſi- 
tion 
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tion of the iſlands and the pretended Archipelago, 
which are repreſented between the Aleutes or 
Aleoutes iflands, and thoſe of Anadir, otherwiſe 
called Andrien. The chart of Otcheredin ſeems 
to ſhow, that theſe two groups of iſlands, the 
Aleutes and the iflands of Andrien, are ſepara- 
ted by an open ſea of more than a hundred 
leagues broad. M. de Domaſcheneff affures us, 
that the great general chart of the Ruſſian em- 
Pire, publiſhed in the year 1777, gives an accu- 
rate repreſentation of all the coaſts on the nor- 
thern extremity of Aſia inhabited by the Tſchut- 
chis: He ſays, that this chart was executed from 
the moſt recent diſcoveries made in the laſt ex- 
pedition of Major Pawluzki againſt that people. 
* This coaſt,' ſays M. de Domaſcheneff, * bounds 
* the great chain of mountains which ſeparate 
Siberia from the fouth of Aſia, and terminates 
by dividing itſelf between the chain that ſtretch- 
* es through Kamtſchatka, and thoſe which 
* occupy the territories between the rivers that 
run to the eaſt of the Lena. The known 
* iflands between the coaſts of Kamtſchatka and 
* thoſe of America are mountainous, as well as. 
the coaſts of Kamtſchatka and thoſe of the 
continent of America. Hence there is a diſtinct 
* continuation between the chains of mountains 
belonging to both continents, the intervals of 
© which, perhaps leſs conſiderable formerly, may 
: * have been enlarged by the decaying of rocks, 

A a 3 * by 
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by the perpetual currents which run from the 
Frozen Sea toward the ſouthern ocean, and by 
© the revolutions which the earth has undergone.” 
But this ſub- marine chain which joins the lands 
of Kamtſchatka to thoſe of America is more 
ſoutherly, by ſeven or eight degrees, than that 
of the iſlands of Anadir or Andrien, which, 
from time immemorial, have ſerved the Tſchutſ⸗ 
chis as a paſſage to America. 

According to M. de Domaſcheneff, it is cer- 
tain, that this voyage from the point of Aſia to 
the continent of America, is performed by oars, 
and that theſe people go there to diſpoſe of Ruſ- 
fan iron-works to the Americans; that the 

* Hands in this paſſage are ſo frequent, that the 
ſailors may ſleep every night on land; and that 
the continent of America, with which the 
ITſchutſchis traffick, is mountainous, and covered 
with foreſts, which are full of foxes, martins, 
and fables, the qualities and colours of whoſe 
furs are totally different from - thoſe of Siberia. 
Theſe northern iſlands, ſituated between the 
two continents, ##e known to the Tſchutſchis 
only. They form a chain between the moſt eaſ- 
tern point of Aſia and the continent of America, 
under the 64th degree of latitude; and this chain 

is divided by an open fea, from the other more 
touthern chain formerly mentioned, which lies 
between Kamtſchatka and America, and is under 

the 56th degree. I he iſlands of this ſecondchain 

N | the 


the Ruſſians and inhabitants of Kamtſchat- 
ka frequent in queſt of ſea-otters, and black 
foxes, whoſe furs are very precious. Before 
the year 1750, even the moſt eaſtern of the 
iſlands which compoſe this chain were known. 
One of theſe iſlands bears the name of Captain 
Bering, and another, adjacent to the former, is 
called the iſland of Medenoi. We next meet 
with the iſlands of Aleutes or Aleoutes. The 
two firſt are ſituated a little above, and the laſt a 
little below the 55th degree of latitude. About 
the 56th degree, we find the iſlands of Atkhot 
and Amlaigh, which are the firſt of the chain 
called the Iſlands of Foxes: They extend as far 
to the north-eaſt as the 01ſt degree of latitude. 
1thele iſlands have received their denomination 
from the prodigious number of toxes found iii 
them. Ihe two iſlands of Captain Bering and 
JMedenoi were uninhabited when firſt diſcovered; 
But, in the iſlands of Aleutes, though advanced 
farther to the eaſt, more than ſixty families were 
found; whoſe language had no relation either 
to that of Kamtſchatka or to any of the ori- 
ental languages of Aſia: It is a dialogue of the 
language ſpoken in the other iſlands adjacent to 
America, which ſeems to indicate that they have 
heen peopled by the eee and not by the 
Aſiatics. | 

The iſlands called by Captain Bering 8 erk w 


Saint- Julian, Saint-Theodor, and Saint-Abra⸗ 
ham: 
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ham, are the ſame with thoſe which now re- 
ceive the name of Aleutes. In the ſame man- 
ner, the iſlands of Chommaghin and Saint-Dol- 
mat, diſcovered by this navigator, form a part 
of thoſe now called the Hands of Foxes. 
Ihe great diſtance, ſays M. de Domaſche- 
neſl, and the open and deep ſea between the 
* iſlands of Aleutes and thoſe of Foxes, joined 
© to the different direction of the latter, render 
* it probable, that theſe iſlands never formed one 
continued chain, but that the former, with 
© thoſe of Medenoi and Bering, make a chain 
© which comes from Kamtſchatka; that the 
© Iflands of Foxes exhibit another paſſage to 
* America; and that both of theſe chains generally 
* loſs themſelves in the depth of the ocean, and 
* are promontories to the two continents. The 
* courſe of the Iſlands of Foxes, fome of which 
* are of great extent, is intermixed with rocks 
and breakers, and continues without interrup- 
© tion as far as the continent of America, But 
© thoſe moſt adjacent to this continent are very 
* little frequented by the Ruſſian hunters ; be- 
* cauſe they are very populous, and it would be 
dangerous to ſojourn in them. There are ſe- 
veral iſlands in the neighbourhood of America 
« which are {till little known. Some ſhips, how- 
ever, have penetrated as far as the iſland of 
© Kadjack, which is very near the continent 


* of America. We are aſſured of this fact by the 
. | © relation 
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© relation, of the iſlanders ; and other cireum- 
* ſtances confirm the truth of their affertion : All 
* the iſlands that lie more to the weſt, produce 
only dwarfiſh and miſ-ſhapen ſhrubs, which 
© the winds from the open ſea prevent from ri- 
* ſing higher. The iſland of Kadjack, on the con- 
trary, ph the ſmall adjacent iſlands, produce 
* groves of alder-trees, which ſeem to indicate 
© that they are leſs expoſed, and that they are 
© ſheltered on the north and eaſt by a neigh- 
* bouring continent. Beſides, in Kadjack, we 
: © find freſh water otters, which appear not 
in the other iſlands ; and we likewiſe find a 
* ſmall ſpecies of marmot, which ſeems to be the 
* marmot of Canada, Laſtly, we diſcover, in 
that iſland, traces of the bear and wolf; and 
the inhabitans clothe themſelves with rain- 
© deers ſkins brought to them from the conti- 
* nent of America, to which they he very gan- 
* tiguous. 
From a voyage to the ion of Kadjack, con- 
* ducted. by one Geottof, we learn, that the con- 
© tinent of America is called Atakthan by the 
iflanders: They ſay, that this great land is 
© mountainous and covered with foreſts ; that 
it is ſituated to the north of their iſland ; and 
that the mouth of a great river there goes by » 
© the name of Alagh/chak. Beſides, it is un- 
© queſtionable, that Bering, as well as Tichirt- | 


* kow, * reached this great continent; 
; « for, 
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* for, at Cape Elie, where Bering moored his 
en they ſaw the coaſt riſe into a chain 
© of mountains which were covered with thick 
© foreſts. The ſoil was of a nature totally dif- 
* ferent from that of Kamtſchatka ; and Steller 
collected a number of American "plkites,” 

M. de Domaſcheneff farther obſerves, that all the 
Iſlands of Foxes, as well as thoſe of Aleutes 
and Bering, are mountainous ; that their coaſts 
are rocky, often terminate in precipices, and 
are ſurrounded to a conſiderable diſtance with 
rocks ; that the country riſes, from the coaſts 
to the middle of theſe iſlands, .into rugged 
mountains, which form ſmall chains through 
the whole length of each iſland. Beſides, there 
have been, and ſtill are, volcano's in ſeveral of 
theſe iſlands; and in thoſe where the volcano's 
are extinguiſhed; there are fountains of hot 
water. In the iflands with the volcano's, no 
metals are found, but only calcedons and 
ſome other coloured ſtones of no value. In theſe 
ſands, the inhabitants have no other wood but 
what 1s floated into them by the ſea, and the 
quantity is not great. More wood arrives in 
the iſland of Bering and the Aleutes. This 
floated wood ſeems to come from the ſouth; 
for the camphor tree of Japan has been found 
on the coaſts of theſe iſlands. 85 

The inhabitants are pretty numerous; but, as 


they lead a wandering life, and tranſport them- 
felves 
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ſelves from one iſland to another it is not 
poſſible to aſcertain their number. It has been 
remarked, in general, that the larger the iſlands 
are, they are the nearer America, and the more 
populous. It likewiſe appears, that all the in- 
habitants of the Iflands of Foxes are of the ſame 
nation, to which thoſe of the Aleutes and the 
iſlands of Andrien may alſo be referred, though 
they differ in ſome cuſtoms, All theſe people, 
in their manners, modes of living, and of feed- 
ing, have a great reſemblance to the Eſquimaux 
and the Greenlanders. Kanaghift, the name of 
theſe iſlanders in their own language, and per- 
| haps corrupted by the mariners, has ſtill a 
great affinity to Karalit, the denomination of 
the Eſquimaux and their brethren the Green- 
landers. Among the inhabitants of all the iſlands 
between Aſia and America, no other utenſils 
were found but ſtone-hatchets, flint-knives, and 
the ſhoulder bones of animals ſharpened to cut 
herbage. They have likewiſe darts armed 
with ſharp flints, and moſt artfully. cut. They 
have now a great many implements of iron, 
which they have obtained from the Ruſſians. 
They make canoes like the Eſquimaux ; ſome 
of them are ſo large that they contain- twenty. 
perſons. They are made of light wood, and are 
entirely covered with the ſkins of ſeals and 
other ſea- animals. | 
From all- theſe facts, it appears, that, from 
; time 
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time immemorial, the Tſchutſchis, who inhabit 
the eaſtern point of Aſia between the 55th and 


oth degree of latitude, have had commerce 


with the Americans ; that this intercourſe was 
the more eaſy to a people accuſtomed to all the 
rigours of cold ; and that the voyage, which 
perhaps exceeds not a hundred leagues, might 


be performed in ſimple canoes, conducted by 


oars in ſummer, and probably on the ice in 


winter, by landing daily upon a different iſland, 
America, therefore, might be peopled by Aſia 


under this parallel; and every circumſtance 


ſeems to indicate, that, though there are now 


intervals of ſea þetween theſe iſlands, they for- 
merly conſtituted but one continent, by which 
America was joined to Aſia. It is likewiſe 


probable, that, beyond the iſlands of Anadir or 


Andrien, 2. e. between the yoth and 75th de- 


gree of latitude, the two continents are abſolute- 
ly united, though that track of land is perhaps 


entirely covered with ſnow and ice. To ex- 


plore the regions beyond the 7oth degree is an 


enterpriſe worthy of the great Sovereign of the 


Ruſſias, and it ought to be entruſted to a navi- 


gator equally intrepid as Captain Phipps. I am 


perſuaded, that they would find-the two conti- 
nents united ; but, if otherwiſe, and if there 
is an open ſea beyond the iſlands of Andrien, 
it appears to be certain, that they would find the 


> projections of the great Polar glacier at the 81ſt 


of 
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or 8d degree, as Captain Phipps diſcovered them 


at the ſame latitude derte Spitzbergen and 


| Greenland, 


Concerning that period when the powers of Man 
aided thoſe of Nature. _ 


The firſt men —_— witneſſes of the convul- 


ſive motions of the earth, which were then fre- 
quent and terrible. For a refuge againſt inun- 


dations, they had nothing but the mountains, 


which they were often forced to abandon by the 


fire of volcano's. They trembled on ground 


which trembled under their feet. Naked in 


mind as well as in body, expoſed to the injuries 
of every element, victims to the rapacity of ſe- 


rocious animals, which they were unable to 


combat, penetrated with the common ſentiment 


of terror, and preſſed by neceſſity, they muſt 
have quickly aſſociated, at firſt to protect them- 
ſelves by their numbers, and then to afford mu- 
tual aid to each other in forming habitations 


and weapons of defence. They began with ſharp- 
ening into the figure of axes thoſe hard flints, 


thoſe thunder tones, which their deſcendants i- 
magined to have been produced by thunder, and 


to have fallen from the clouds, but which, in 


reality, are the firſt monuments of human art. 
They would ſoon extract fire from theſe flints 


* ASS them againſt eagh other, 
| > 
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among themſelves; and, from this moment, 
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To deſtroy the bruſhwood and the foreſts 
they would employ the flames derived from vol- 


cano's, or from their burning lavas; for, with 


the aſſiſtance of this powerful element, they 
cleared and purified, the grounds which they 
choſe to inhabit. With the axes of ſtone, they 
cut trees, and fabricated thoſe weapons and u- 


tenſils of which neceſſity firſt ſuggeſted the uſe; 
and, after being provided with clubs and other 


heavy armour, would not theſe firſt men diſeo- 
ver the means of making lighter weapons to 


annoy at a diſtance? The tendon of an ani- 


mal, the fibres of aloes, or the pliant bark 
of ſome ligneous plant, would ſerve them for 
a cord to unite the extremities of an elaſtic 
branch; with which they made their bow: 
To. arm their arrows, they employed ſmall 


| ſharp flints. In a ſhort time they would have 


thread, rafts, and canoes; and in this, ſtate 
they would remain till little nations were form- 
ed. Theſe nations were compoſed of a few fa- 


milies, or rather of the deſcendants of the fame 


family, which is ſtill the condition of thoſe ſava- 
ges who live independent! in ſuch open and ſpa- 


cious territories as afford them game, fiſhes, 


and fruits. But, in territories which are nar- 
rowed by waters, or confined by high moun- 
tains, theſe ſmall nations, after a great increaſe 
of population, were obliged to divide the land 


the earth became the inheritance of man. He 


took 
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took poſſeſſion of it by his labour and cultiva- 
tion; and the attachment to a native ſoil follow- 


ed rapidly the firſt acts of property. As indi- 


vidual intereſt conſtitutes a part of national or- 
der, government and laws muſt have ſucceed- 


ed, and fociety muſt have aſſumed n and 
conſiſtence. 


Nevertheleſs, theſe men, deeply affected with | 
the miſeries of their original ſtate, and having. 


{ill before their eyes the ravages of inundations, 
the conflagrations of volcano's, and gulfs open- 


ed by the ſuccuſſions of the earth, have pre- 
ſerved a durable, and almoſt eternal, remem- 


| brance of the calamities the world has ſuffered. 
The idea, that it muſt periſh by an univerſal de- 
luge, or by a general conflagration; the reve- 
rence for certain mountains upon which they 


had been ſaved from inundations; their horror: 


at others which threw out fires more dreadful 
than thoſe of thunder; the view of thoſe com- 
bats between the earth and heavens, which gave 
riſe to the fable of the Titans, and of their aſ- 
faults againſt the Gods; the notion of the real 
cxiſtence of a malevolent being, with the terror 
and ſuperſtition which it unavoidably produced; 
all theſe ſentiments, founded upon fear, took 
an unconquerable poſſeſſion of the human mind. 

Even at preſent, men are not entirely emanci- 
pated from theſe ſuperſtitious terrors by the ex- 


derience of time, by the tranquillity which ſuc- 


ceeded 
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ceeded thoſe ages of convulſions and ſtorms; 
nor by the knowledge of the effects and opera- 
tions of Nature, a knowledge which could not 

be acquired till after the eſtabliſhment of ſome 
great ſociety in a tranquil land. | 
It is neither in Africa, nor in the moſt ſouth- 
ern regions of Aſia, that great ſocieties or nations 
could be firſt formed. Theſe countries were | 

ſtill burning and deſert. Neither could this e- 
vent happen in America, which, except its 
chain of mountains, is evidently a new country; 
nor even in Europe, which very lately derived 
its learning from the Eaſt, where the firſt civi- 
lized men were eſtabliſhed ; for, before the 
foundation of Rome, the happieſt countries in this 
part of the world, ſuch as Italy, France, and Ger- 
many, were then peopled with men more than half 
ſavage. Tacitus, in his Manners of the Ger- 
mans, exhibits a picture of thoſe of the Hurons, 
or rather of men juſt emerging from a ſtate of 
nature. Hence the ſource of human knowledge 
muſt have ariſen in the northern countries of 
Aſia; and power is a neceſſary reſult of know- 
ledge. The more man knows, the more he can 
perform; and the leſs he has done, the leſs he 
knows. All this implies an active people in a 
happy climate, living under a pure {ky and in 
a fertile country, remote from inundations and 
volcano's: It muſt alſo have been a high coun- 
try, and, of dura, more anciently temperate 
| than 
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than the more ſouthern wy TY Now, all theſe 
conditions, all theſe circamſtances, are uneck! in 


che centre of Aſia, from the goth to the 55th de- 
gree of latitude. The rivers which run into the 
North Sea, into the Eaſtern Ocean, and into the 
South and Caſpian Seas, take cer riſe from 
this elevated region, which at preſent compoſes 


the ſouthern part of Siberia and of Tartary. It 
is, therefore, in this country, which is more e- 


levated than all the others, ſince it ſerves them 


as a centre, and is near five hundred leagues 
from any ocean; it is in this privileged country 


that the firſt people worthy of notice were pro- 
duced; and they merit our eſteem as the inven- 


tors of arts, ſciences, and every uſeful inſtitution, 
This truth is equally evident from the monu- 
ments of natural hiſtory, and from the almoſt 


inconceivable progreſs of aſtronomy. How 


could men ſo new invent the luniſolar period of 


ſix hundred years? I confine myſelf to this 


ſingle fact, though many others equally wonder= _. 
ful and permanent might be produced. Theſe |. 
people, therefore, knew as much of aſtronomy as 


was known in the days of Caſſini, who firſt de- 


monſtrated the reality and exactneſs of this pe- 
riod of ſix hundered years; a knowledge of 


which the Chaldeans, Egyptians, and Greeks, 


were perfectly ignorant; a knowledge which 
preſuppoſes that of the exact movements of the 


earth and moon, and * great . in 


Vol. IX. 5 Bb the 
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the inſtruments neceſſary to make obſervations ; 
a knowledge, which, as it implies the n | 
of every thing derived from a long ſucceſſion of 
aſtronomical ſtudy and reſearch, muſt haye re- 
- quired at leaſt two or three thouſand years exer- 
tion of the human mind. = 
Theſe firſt people, becauſe they” had vette 
very learned, muſt have been proportionally hap- 
py. They muſt have enjoyed many ages of 
peace and leiſure, which are neceſſary for the 
cultivation of ſcience. Before they could enter- 
tain a ſuſpicion concerning the period of ſix 
hundred years, at leaſt twelve hundred years of 
aſtronomical obſervations were requiſite; and, 
to aſcertain the fact, more than double that 
number of years were neceſſary. Thus we 
have already about three thouſand years employ- 
ed in aſtronomical ſtudies: Neither ſhould this 
circumſtance ſarpriſe us; for, in reckoning from 
the Chaldean aſtronomers to the preſent day, an 
equal time has been employed in diſcovering 
this period of fix hundred years. Beſides, theſe 
three thouſand years of aſtronomical obſerva- 
tions mult neceſſarily have been preceded by. 
many ages in whichſcience was unknown Nay, 
Are ſix thouſand years from the preſent time 
ſulicrent to diſcover the moſt noble epoch in 
the hiſtory of man, or even to trace his gradual 
progreſs in the arts and ſciences ? | 

Bat, ee theſe ſublime and beautiful 
ſciences 
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ſciences are loſt: We can only recogniſe their 
paſt exiſtence by deformed and imperfect frag- 


ments; The invention of the formula by which 


the Brahmins calculate eclipſes, preſuppoſes as 
much ſcience as the conſtruction of our Epheme> 
rides; and yet theſe Brahmins have not the 
ſmalleſt idea of the ſtructure of the univerſe, 

They poſſeſs only ſome falſe notions concerning 

the motion, magnitude, and polition of the pla- 
nets. They calculate eclipſes without knowing 
the theory of them. This operation they are 


enabled to perform by machines or tables found= 
ed upon learned formulae, which they do not 
comprehend, and which, probably, were not in- 


vented by their anceſtors ; becauſe they have 
never brought any thing to perfection, and 
have not tranſmitted the ſmalleſt ray of ſcience 
to their deſcendants. In their hands, theſe for- 
mulae are only practical methods; but they im- 
ply profound knowledge, of which theſe people 


have not preſerved the lighteſt veſtige, and 


which, of courſe, they have never poſſeſſed; 


Hence theſe methods could only proceed from 
that ancient people, who had reduced into for- 


mulae the motion of the ſtars, and who, by a 
long courſe of obſervations, could not- only 
predict eclipſes, but, what is much more diffi- 
cult, they recogniſed the period of ſix hundred 
years, and, of courſe, were acquainted with all 
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thoſe ergodic facts which this I ne- 
ceſſarily required, 
I may affirm, that the Brahmins never in- 
vented theſe formulae ; becauſe all their phy- 
ſical ideas are contrary to the theory on which 
theſe formulae depend. If they had compre- 
hended this theory, even at the time they re- 
ceived its reſults, the ſcience would have been 
preſerved, and they would not, as they do at 
preſent, have entertained the moſt abſurd and 
ignorant notions concerning; the ſyſtem of the 
univerſe ; for they believe that the earth is im- 
| a and is ſupported by a mountain of 
gold; that the moon is eclipſed by aerial dra- 
gons; that the planets are ſmaller than the 
moon, &c. It is therefore evident, that they 
never had the firſt elements of aſtronomical the- 
ory, nor the ſmalleſt knowledge of the princi- 
ples upon which the methods they e 8 
pend *. 55 
The Chineſe, wh are a little more enlight- 
ened than the Brahmins, calculate eclipſes' in a 
very rude manner, and they have continued tocal- 
culate them in the ſame manner for two or three 
thouſand years. As they bring nothing to pertec- 
tion, they can never invent, Tomas ſcience neither 
| originated i in China nor in India. Though equal- 
ly near as the Indians to the firſt learned people, 
| the 


* For a more complete view of this ſubject, I refer the 
reader to an excellent account ef ancient aſtronomy lately pub- 
liſhed by Bailly, whoſe ideas perfectly coincide with mine. 


* 
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the Chineſe appear not to have derived any ad- 
vantage from this favaurable ſituation. They 
are not even poſſeſſed of thoſe aſtronomical for- 
mulac of which the Brahmins have preſerved 
the uſe, and which conſtitute the firſt great mo- 
numents of the knowledge and happineſs of 
man. Neither does it appear that the haldeans, 
Perſians, Egyptians, or Greeks, received any ad- 
vantage from this firſt enlightened race of 
men ; for, in theſe Levant countries, the new: 
15 aſtronomy muſt be aſcribed to the indefatigable 
aſſiduity of the Chaldean obſervers, and after- 
wards to the labour of the Greeks, which can 
only be dated from the foundation of the Alex- 
andrian ſchool. This ſcience, however, after the 
culture of two thouſand years, and even till theſe 
two or three laſt centuries, was very imper=- 
fect. It ſeems, therefore, to be certain, that theſe 
people, who firſt invented, and for a long ſuc- 
ceſſion of ages ſo happily cultivated aſtronomy, 
have left nothing but ſome fragments, ſome 
reſults of the ſcience, which might be retained 
in the memory, ſuch as that of the period of ſix 
hundred years, which has been tranſmitted to us 
by Joſephus the Jewiſh hiſtorian, who did not 
underſtand its value or import. | 
The loſs of the ſciences, that firſt wound to 
humanity inflicted by the ſword of barbarity, 
muſt have been the effect of ſome direful revo- 


lution, which, in a few years perhaps, deſtroyed 
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the ours and the i ingennity of many ages; for 
thoſe. firſt powerful and learned people muſt 
have continued long in a ftate of ſplendour and 
proſperity, ſince they made fo great progreſs in 
the ſciences, and, of courſe, in. all the arts 
which the ſtudy of them neceſſarily require. 
But it is extremely probable, that, when the 
regions to the north of this happy country, had 


become too cold, their inhabitants, ſtill igno- 


rant, ferocious, and barbarous, would pour in 
upon this rich and cultivated country. It is e- 

ven aſtoniſhing, that theſe barbarians ſhould have- 
been able to annihilate not only the principles, 
but the remembrance of all ſcience, Three 


thouſand years of ignorance, perhaps, followed 
the three thouſand years of light and knowledge 


which had preceded them. Of all theſe firſt and 
beautiful fruits of the human genius, there now 
remains nothing but a metaphyſical religion, 
which, being incomprehenfible, required no 
ſtudy, and could neither be altered nor loſt but 
by a defect of memory, which never fails when 
it is ſtruck with the marvellous. From this firſt © 
centre of the Sciences, the ſame metaphyſical re- 
ligion diffuſed itſelf over every quarter of the 


globe. The idols of Calicut are the ſame with 


thdſe of Seleginſkoi. Pilgrimages to the great 
Lama are undertaken at the Mance of more 
that two thouſand leagues, The idea of the 


metempſycoſis, or tranſmigration of ſouls, ex- 
| tends 
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tele ſtill Shih; and is adopted as an A of i 
faith by the Indians, the Ethiopians, and the 
Atlantes. The ſame noffons, a little diſguiſed, 
were received by the Chineſe, Perſians, Greeks, 
and Romans. Every circumſlance concurs in 
proving, that the firſt common ſtem of human 
knowledge aroſe in this region of Aſia ®, and 
that its barren or degenerated branches eee 
into every part of the earth. 7 
| The paſt ages of barbatity are for ever ha 
in profound darkneſs. Men were then ſo de- 
formed with ignorance, that human nature was 
hardly recogniſable: For rudeneſs, followed by 
the neglect of duty, began to relax the bonds of 
ſociety, which were afterwards torn aſunder by 
barbarity; the laws were deſpiſed or proſcribed; 
manners degenerated into habits of ferocity ; 
the love of ſociety, though engraven on the hu- 
man heart, was totally effaced; in a word, man, 
without education, without morals, was redu- 
ced to lead a ſolitary and ſavage life, and, in - 
ſtead of the high dignity of his nature, preſented 


the 28 of a being "TY below the brutes. 
However, 


»The learned M. Pallas remarks, that the cultivation, the 
arts, and the towns thinly ſcattered through this region, are 
living monuments of an empire or flouriſhing ſociety, whoſe 

| hiſtory is buried with its cities, temples, and arms, of which 
enormous ruins are daily dug out of the earth. Theſe ſcatter- 

ed people are the members of a great nation, which has na 


head. _y de Pallas en Siberie. 
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"IR after the loſs of the ſciences, the 


_ uſeful arts to which they had given birth were 


preſerved. The cultivation of the earth, which 
became more neceſſary in proportion to the in- 
creaſe of population; all the arts and praQtices 
which this culture requires, as well as all thoſe 
employed in the conſtruction of buildings, in 
the fabrication of idols and arms, in the weaving | 
of ſtuffs, &c. ſurvived the ſciences. Theſe arts 
were gradually diffuſed and brought to perfec- 
tion; They followed the courſe of population. 
The ancient empire of China firſt aroſe, and 


nearly at the ſame time that of the Atlantes i in 


Africa. The empires on the continent of Afia, 
thoſe of Egypt and Ithiopia, were ſucceſſively 
eſtabliſhed, and, laſtly, that of Rome, to which 
our Europe owes its civil exiſtence. Hence, a- 
bout three thouſand years only have elapſed 
ſince the power of man united with that of Na- 
ture, and ſpread over the greateſt part of the 
earth. Before this period, the treaſures of fer- 
tility were buried. The other reſources of man, 


ſtill more profoundly interred, could not elude 
his reſearches, but have become the reward of 


his labours. When he conducted himſelf with 
wiſdom, he followed the leſſons of Nature; 
he derived advantage from her examples; he 
employed her means, and, from the immenſityy 


of her productions, ſelected all thoſe objects from 
which he could derive either utility or pleaſure, 


By 
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By his intelligence the ain were ſubdued, 


tamed, and reduced to perpetual ſlavery. By. 


his labours, the marſhes were drained, the rivers. 


were reſtrained, and their cataracts effaced, the 
foreſts were cleared, and the earth cultivated. 


By his reflection, times were computed, ſpaces 


were meaſured, the celeſtial motions were recog- 
niſed, combined, and repreſented, the heavens 


and the earth were compared, the univerſe was 


augmented, and the Creator worthily adored. 
By his art, which is an emanation of ſcience, 
the ſeas have been traverſed, and the mountains, 
overcome; nations have been united; a new 
world has been diſcovered; a thouſand ' other, 
detached lands have been reduced under his do- 
minion; laſtly, the whole face of the earth 
at preſent exhibits the marks of his power, 


which, though ſubordinate to that of Nature, 


often exceeds, at leaſt, ſo wonderfully ſeconds 
her operations, that, by the aid of his hands, her 
whole extent is unfolded, and ſhe has gradually 


arrived at that point of perfection and mag- 


nificence i in which we now behold her. 


Compare rude with cultivated Nature. Com- 


pare the ſmall ſavage nations of America with 


thoſe of our civiliſed people, or even with thoſe 


of Africa, who are. only balf cultivated. Con- 


template the condition of the lands which 


thoſe nations inhabit, and you will eaſily per- 


ecive the ER has, of men who have made 
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ſo little impreſſion on their native ſoil, Whe- 
ther from ſtupidity or indolence, theſe brutiſh 
men, theſe unpoliſhed nations, great or ſmall, 
give no ſupport to the Earth; they ſtarve withs 
out fertilizing her; they devour every thing, 
and Propagate nothing. The ſavage ſtate, how- 
ever, is not the moſt deſpicable condition of 
mankind, but that of thoſe nations who have 
Juſt begun to be poliſhed, who have always been 
the real ſcourges of human nature, and who, 
even at preſent, can hardly be reſtrained by the 
people who are completely civiliſed. They have, 
as formerly remarked, ravaged the firſt happy 
land. They have torn up the germs of happi- 
neſs, and deſtroyed the fruits of ſcience. How 
many invalions have ſucceeded. this firſt irruption 
of barbarians? From theſe ſame northern re- 
gions, where every human virtue formerly ex- 
iſted, all our evils afterwards proceeded. How 
den have we ſeen theſe irruptions of animals 
with human faces, who always come from the 
north, ravage the countries of the ſouth? Con- 
ſult the annals of all nations, and you will find 
twenty ages of defolation, for a fem years of 
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= - Nature required ſix hundred ages to eonſtruct 
1 her great works, to temper the earth, to faſhion | 
os its ſurface, and to arrive at repoſe : How many : 
ik ages would men require before they ceaſed to I 
1 diſturb and deſtroy each other? When will they 
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jearn, that the peaceble poſſeſſion of their own 
cointry is ſufficient for their happineſs? When 


preteniior 8; kö 'FYENDQUACE imagi aT dominjons, 
and diſtaut p. Moi 13, Wich are often ruinous, 
or at leaſt ON chan their value? The Spa- 


niſh empire in Furope is as extenſive as that of 
France, and ten times larger in America; Is it 
ten times more powerful? Is it even as power- 
ful as if this bold and great nation were limited 
to derive from its own happy country all the 


Britiſh, a people ſo ſenſible, and ſuch profound 
thinkers, committed a great error by extending 
too far the limits of their colonies? The ancients 


card to theſe eſtabliſhments. They never pro- 
jected emigrations till their population was too 
great, and their territory and commerce were 


the invaſions of barbarians, which we look up- 


when they found themſelves too numerous in 
ungrateful, cold, and naked countries, and at 
the ſame time ſurrounded with fertile and culti- 
vated lands, which produced every article they 


required? But, what quantities of blood, what 
calamities, what loſſes, have ö gs 


followed theſe direful conqueſts ? 


We ſhall dwell no longer on the 4 _ 
tacle of thoſe revolutions of death and devaſta- 


tion, 


will they be wile cot 'to give up their falſe 


benefits which it could furniſh? Have not the | 


appear to have had more correct ideas with re- 


not ſufficient to ſupply their wants. Have not 


on with horror, had cauſes ftill more preſſing, i 


Cn 
te ee] wy 


- 
. ho! . . Y with 3 — a ©" wo « 2 N . — by *0 
=» 883 Np: 5 — — * 7 n e Ws « — 
5 e eee 12 6 ins 2 EO re NE OE NR OB EO Er -20 3 ' I g 
© 1 * + js n beg WTR WS mae $I — Wen 
. N F NN —— —— 
I FEARS 8 8 


N 
23 


1 a 20 
e — it 
r a £35 <2; 


. ˙—˙1‚ og gre Fe en Ee Fe ES 


kn IN 


= — 8 — Aw 
1 22 28 r 


* „ 
2 : A . EI 7 4 22 _ RIS & 2 - 5 = £7 2 n 
. — She = ME -—, * e _ LE 4 * — = 8 1 0 ths 2 
CE adn te . Rn 7 ons EE We ano WY oli 7 P . . —— 27 
CE IND Oe RA RT | , 2 * : es * - —— — 3 . Cone arr g U 3 
! — — . — — - —— * 1 1 2 + ER 
ee 8 A: ys 4 . re 1 * 8 » — 
wy 


* 
gn» DIP. -- 6 ws 
3 ens 
_y Pn f 


57 
yo 2 
r — 
3 


N e 9; TY 
N 1 wo » i 
$14 0 23 


— 
- — 42 
— Honicl 7 
— - 
— — rol an 5 — 
— 1 


rt OD 
6-5. 


—_ — -r ** 2 
r 


ee ee eee "IL 


: > "rpg TT” 
he . 

A 
3 12. 


n 
2 — * 


e 2 WL F > | 5 
. e + vi ESE 


— 


r e ae n r 3 CES ** 
ur — — — 
＋ r 


2 = I P F Wie a — . 7 8 8 4 
r ng e 27 A i 8 * * N a + FA A7 — p * A — 
5 * 4 1 8 hs 2 Y 4 S i age S = 
l a! „ g 7 "a 1 9 _ IT INS . p 
wrt BG, 3 — 1 Si - : - I: ? 6 3 2 - — 
— r N a - . . 5 * 1 Ln * & + 7 mio 222 N — — jp — 7 5 = 1 
5 8 0 NAY Y - % 22 N —_— * e A * 
— — 2 r * by 2 * 3 2 


* 
- 
E 
4 3 


— 3 


r * n dd — * 8 rw * Ne Fx" K \ 
— . e —— D er 1 5 8 to ſr 0h 7 n 
X of 5 , l TLSS ICS ESA Ge pers ea 4 8 72 8 . 1 & — — . 2 
3 e Ny S .. T — — — e 0 
Y 8 r 5 —— p . ar ; * R 2 es 8 5 22 ro et - 2 2 — — A eo 
f _— * \ a J A 1 * ben _ ” - ö "= - W- 2 . o v3 gw abs © 2 Fre Py 
" * — 7 8 F ” FI ML” £42 e r A — ate nas ; - +, — e 
03% ll, Boo err rents» oe — * r * - MY Nn R N * 22 ret 2 2 * . 
oY ne Wen K e ee ER Ls DE I" a, ENG == of 8 
. . * 2 
| RE 


f 3 227 2 PF; 
„ neat ae 40h 7 * 


396 FACTS AND ARGUMENTS, Ke. 


tion, which are the genuine effects of ignorance. 


Let us entertain the agreeable hopes, that the 
balance, though imperfect, which ſubſiſts be- 


tween cultivated nations, will continue, and be- 


come even more ſtable in proportion as men 
hall have better notions of their real intereſt ; 

that they will learn the value of peace and tran- 
quil happineſs; that the acquiſition of this object 
will be the chief aim of their ambition ; and 


that Princes will diſdain the falſe glory of con- 


querors, and deſpiſe the little reſtleſs vanity. of 
thoſe who excite chem to ſuch dreadful com- 
motions. 

Let us ſuppoſe the world in peace, and take 


a nearer proſpect of the influence of man's pow- 


er over that of Nature, Nothing appears to be 
more difficult, not to ſay impoſſible, than to op- 


poſe the ſucceſſive cooling of the earth, and to 


warm the temperature of a climate; yet this 
feat man can and has performed. Paris and 
Quebeck are nearly under the fame degeee of la- 
titude; Paris, therefore, would be as cold as 
Quebeck, if France and the adjacent countries 
were as thinly inhabited, and as much covered 


with wood and water as the territories in the 


neighbourhood of Canada. The draining, clear- 


ing, and peopling a country, will give it a 


warmth which will continue for ſome thouſand 


years; - and this fact will prevent the only rea- 


ſonable 


FACTS AND ARGUMENTS, &. 397 


ſonable objection which can be made againſt my 


opinion, that the earth is gradually cooling; 


According to your ſyſtem, it may be ſaid, the 
whole earth muſt be cooler now than it was two 


thouſand year ago: But tradition proves the 
contrary, France and Germany formerly pro- 
duced rain-deer; lynxes, bears, and other ani- 
mals which have ſince retired to more northerly 
regions. This progreſs is very different from 
what qo maintain, namely, from north to 
ſouth, Beſides, hiſtory informs us, that the 
river Seine was annually frozen during a part 
of the winter. Are not theſe facts a direct eon- 
tradition to the gradual cooling of the earth? 
They would, I acknowledge, if France and Ger- 
many were now in the ſame ſtate; if we had 
not cut down the foreſts, drained the marſhes, 
confined the torrents, directed the rivers, and 
cleared all the lands which were overgrown 


with unprofitable plants. But we ought to con- 


ſider, that the heat of the globe diminiſhes in 


an imperceptible manner; that ſeventy-two 
thouſand years were neceſſary to cool it to a 


proper temperature, and that an equal portion 


of time muſt elapſe before it is ſo cold as to be 
unfit for the nouriſhment of 'animals and vege- 


tables. We muſt conſider the difference be- 


tween this flow cooling of the earth and the 


ſudden colds produced in the atmoſphere; and 
we muſt nevertheleſs recolled, that the differ- 


ence 
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"ence between the greateſt heat of our ſummers, 
and the greateſt cold of our winters, exceeds not 
2 thirty- ſecond part. From theſe conſiderations 
it 18 apparent, that external cauſes have a much 


greater influence upon the temperature of every 
climate than the internal cauſe, and that, in all 
thoſe climates where the cold of the ſuperior re- 
gions of the air is attracted by moiſture, or puſh- 

ed by the winds towards the ſurface, the effects 
of theſe particular cauſes are much more power- 

ful than that produced by the general cauſe. 

Of this we ſhall give an example, which will 
remove every doubt, and at the ſame time ob- 

viate every ſimilar objection, | 

In the immenſe territories of Guiana, which 

are covered. with thick foreſts, where the ſun 

can hardly penetrate, where great tracts of 

| country are overflowed with water, where the 
: | rivers are very near each other, and are neither 
| reſtrained nor directed, where it rains continual- 
ly during eight months of the year, the inhabi- 
tants, about a century ago, began to clear the 
country arround Cayenne, which is a very ſmall. 
canton of theſe vaſt foreſts; The difference of 
temperature in this little diſtrict is already ſo 
perceptible, that the people are too warm during 

the night ; but, in all the lands which are cover- 

ed with wood, the nights are ſo cold that fires 

are neceſſary in the houſes. The ſame effect is 
produced with regard to the quantity and dura- 
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tion of the rains · They ceaſe ſooner and com- 


mence later at Cayenne than in the interior parts 
of the country; neither are they ſo heavy, nor 
ſo frequent. At Cayenne, there are four months 
of abſolute drineſs : But, in the interior parts of 
the country, the dry ſeaſon laſts only three 
months ; beſides, a-daily rain is brought down 
by the ſouth winds, which is pretty violent. An- 


other circumſtance merits attention: It ſeldom 


thunders at Cayenne; but, in the interior parts, 
where the clouds are black, thick, and very low, 
the thunder is violent and very frequent. Theſe 
facts ſhow, in the cleareſt manner, that, in this 


country, the eight months of perpetual rain 


might be diminiſhed, and the heat greatly aug- 


mented, if the foreſts were cut down, if the wa- 
ters were reſtrained, and the rivers properly di- 


rected, and if the cultivation of the earth, 


which ſuppoſes the movements of a great num 


ber of men and animals, baniſhed that cold and 


ſuperfluous moiſture which is attracted and dif- 


fuſed by the immenſe quantity of vegetables. 
As every action, every movement, produces 
heat, and as all beings endowed with the faculty 
of progreſſive motion, may be conſidered as ſo 
many little fires, it is in proportion to the num- 
ber of men and animals, that (every thing elſe 
being equal) the local temperature of each par- 
ticular country depends. The former diffuſe heat, 
the latter nothing bur cold and moiſture. The 
perpetual uſe men make of fire adds greatly to 
the 


1 
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the artificial temperature of all populous terri- 


tories. In Paris, during great colds, the ther- 
mometers at the Faubourg Saint- Honor ſtand 
two or three degrees lower than thoſe at the Fay- 


bourg Saint-Merceau; becauſe the north wind is 
heated in paſſing 6ver the numerous chimneys. 


of that great city. A ſingle foreſt in any country 
is ſufficient to produce ſome change in its tem- 
perature. Trees attract the cold; by their ſhade 
they diminiſh the heat of the ſun ; they produce 
moiſt vapours that form clouds a fall down in 
rain, which is always colder from the greater 
height it deſcends, When theſe foreſts are a- 
bandoned to Narure alone, the old trees fall and 


coldly corrupt; but, when under the dominion 
of man, they are uſed as fewel to the element 


of fire, and become the ſecondary cauſes of e- 
very particular heat. In meadows, before the 


| herbage 1s cut down, there are always copious 
dews, and often ſmall ſhowers of rain, which 


ceaſe as ſoon as the graſs is carried off. Theſe 
ſmall rains would become more abundant and' 
more durable, if our meadows, like the ſavan- 
nahs of America, were always covered with the 
ſame quantity of herbs, which, inſtead of dimi- 
niſhing, muſt increaſe by the accumulating ma- 
nure of all thoſe that die and Aches on the 


Many other examples might be given, all 
concurring to ſhow that man can have an in- 
| fluence 


- 


fluence, on. the climate he. inhabits; and, in a 
manner, fix its temperature. at any point that 
may be agreeable to him; and, what is lingulary 
it is more, difficult for him to cool than to heat 


the earth. He is maſter of the element of fire; | 


which he can augment and propagate at plea» 


ſure, but not of the element, of cold; which he 


can neither lay hold of nor communicate. The 
prineiple of cold is not a real ſubſtance; but a 
ſimple privation, or rather diminution of heat j 


a diminution which. ought to be very great in 


the high regions of the air, and which, at the 
diſtance of a league from the earth, converts the 


aqueous vapours into hail and ſnow: .- For the 


emanations of the heat proper to the globe ob- 
ſerve the ſame law as all other phyſital quanti- 
ties or qualities Which proceed from a common 
centre; and, as their intenſity decreaſes in the 


inverſe ratio of the ſquare of the diſtance, it ap- 


| pears to be certain, that the atmoſphere is four 
times colder at the height of two leagues than 
at that of one; each point of the earth's ſürface 


being conſidered as a centre. On the other 


hand, the interior heat of the globe, in every 
feaſon, is conſtantly ten degrees above tlie free- 
zing point.. Hence the earth can nevet be cold- 


er than ten degrees above this point, except by 


the fall of cold matters upon its ſurface from the 
ſuperior regions of the air, where the effects of 
the internal heat of the globe diminiſh in pro- 
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portion to the beigbt. Now, the power of man 
extends not ſo far, He cannot make cold de- 
ſcend, as he makes heat aſcend. He has no o- 
ther mode of defending himſelf from the ar- 
dour of the ſun's rays, but by forming a ſhade. 
But it is more eaſy to cut down the foreſts of 
Guiana, i in order to heat' the humid earth, than 
to plant trees in Arabia to refreſh the burning 
ſands. A ſingle foreſt, however, in the midft 
of theſe parched ooſibts, would be ſufficient 
to render them more temperate, to attract 
the waters from the atmoſphere, to reſtore all 
the principles of fertility to the earth, and, of 
courſe, to make man, in theſe barren regions, 
enjoy all the ſweets of a temperate climate. | 
It is upon the difference of temperature that 
the ſtronger ar weaker energies of Nature de- 
pend. The growth, and even the production, 
of all organized beings, are only particular effects 
of this general cauſe: Hence man, by modi- 
fying this cauſe, may in time deſtroy what in- 
Jures him, and give birth to every thing that is 
agreeable to his feelings. Happy are thoſe 
countries where all the elements of temperature 
are balanced, and ſo fortunately combined as to 
produce only good effects! But, has any 
country, from its origin, ever enjoyed this pri- 
vilege? Is there any country where the power 
of man has not aided that of Nature, either by 


attracting or e the en by deſtroy- 
5 ing 


5 % 


ing noxious or ſuperfluous vegetables, and by 


taming and multiplying uſeful animals? Of 
three hundred ſpecies of quadrupeds, and fifteen 
hundred ſpecies of birds, man has ſelected nine- 


teen or twenty *; and theſe twenty ſpecies 


| make a greater figure in Nature, and are more 


uſeful to the earth than all the others: They - 


make a greater figure, becauſe they are directed 
and prodigiouſly multiplied by man. By co- o- 


perating with him, they produce all the benefits 


which could be expected from a wiſe diſtribu- 
tion of powers in cultivating the earth, in tranſ- 
porting the articles of commerce, in augmenting 
proviſions, in ſupplying all the wants, and in 
miniſtering to the pleaſures of their only maſter 
who can reward their ſervices by his induſtry 
and attention. 


Of the ſmall number of animals ſelected by 
man, the hen and the hog ſpecies, which are the 
moſt prolific, are likewiſe the moſt generally 


diffuſed, as if the aptitude for great multiplica- 


tion were accompanied with that vigour of con- 
ſtitution which braves every danger or inconve- 
niency ariſing from difference of climate, The 
hen and the hog have been found in the moſt 
_unfrequented regions of the earth, in Otaheite 


and other ſouthern iſlands, which are the moſt 
| Ce2 | remote 


- * The elephant, the camel, the horſe, the aſs, the ox, the 


ſheep, the goat, the hog, the dog, the cat, the lama, the vigogne, 
the buffalo ; the hen, the ſwan, the guiney hen, the _ the 
Fe the pheaſant, and Nan. | 
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remote from any continent, and have, till very 
lately, remained for ever unknown. It appears 
that theſe ſpecies have followed man in all his 
emigrations. In ſouth America, where none of 
our animals could poſſibly arrive, we find the 
pecari and wild hen, which, though ſmaller and 
a little different from the hog and hen of our 
continent, muſt be regarded as a ſpecies ſo much 
allied that they might eaſily be reduced to a do- 
meſtic ſtate. But ſavage man, having no idea 
of ſociety, is not ſollicitous about that of ani- 
mals. In the regions of ſouth America, the 
ſavages have no domeſtic animals. They de- 
ſtroy indifferently the good with the bad ſpecies. 
They ſelect none for the purpoſes of rearing and 
multiplying them; while a ſingle fertile ſpecies, 
like that of the hocco *, which is at their com- 
mand, would furniſh them, with very little at- 
tention, more ſubſiſtance than they can procure 

by their laborious and painful huntings. 5 
Thus the firſt mark of man's civilization is 
the empire he aſſumes over the animals; and 
this firſt mark of his intelligence becomes after- 
wards the greateſt evidence of his power over 
Nature: For it is only after he ſubjugates and 
tames animals, that he is enabled, by their aſſiſt - 
ance, to change the face of the earth, to convert 
deſerts into fertile ground, and heath into corn. 
By 2 uſeful animals, he augments 
a | i ks 44% ei Vied eo RENO Bihar? 3 5 the 


* A large and very prolife bird, whoſe Refls 7 is as | good oy, 
that of the pheaſant. 
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the quantity of life uy motion on the ſurface : 
of the earth ; he, at the ſame time, improves _ 
the whole race of beings, and ennobles himſelf, 
by transforming. the vegetable into the animal, 
and both into his own ſubſtance, which after- 
wards diffuſes itſelf by a numerous multiplica- 
tion. He every where produces plenty of pro- 
viſions, which is always ſucceeded by great po- | 
pulation. Millions of men -exiſt in the ſame 
ſpace which was formerly occupied by two or 
three hundred ſavages, and millions of animals 
where ouly a few individuals exiſted. By him, 
and for his uſe, all the precious germs are un- 
folded; the productions of the nobleſt kinds 
are alone cultivated ; upon the immenſe tree of 
fecundity the fruitful branches are alone brought 
to perfection. 

Grain, of which man 1 bread, is not the 
gift of Nature, but the fruit of his reſearches 
and of his knowledes in the firſt of all arts. In 
no quarter of the earth has wild corn been ever 
found: It is evidently an herb brought to per- 
fection by his care and induſtry, This precious 

plant he muſt have ſelected out of many thou- 
- ſands. He muſt have ſown and reaped a num - 
ber of times, in order to diſcover its fertility, 
which is always proportioned to the manure 
and culture beſtowed upon the ſoil : And the 

ſingular quality poſſeſſed by wheat of reſiſting, 
in its early ſtate, the cold of our winters, 


though, like all other annual plants, it periſhes 
| | Ge 3 after 
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after yielding its s ſeed, and its no leſs woudetfut 
qualities of being nutritious and agreeable to all 


men, to many animals, accommodated to almoſt. 
every climate, and can be long preſerved without 
corruption, and without lofing its power of re- 


production; all theſe circumſtances concur in 
' Proving that it is the moſt happy invention ever 
diſcovered by man; and, however ancient it may 


be ſuppoſed, it maſt have been preceded by the 
art of agriculture founded upon fcience, and 
brought to perfection by een d obſer- 


| vation. 


If more modern and even recent examples of 
man's power over the nature of vegetables are 
required, we have only to compare our pot- 


| herbs, our flowers, and our fruits with thoſe of 


the ſame ſpecies as they exiſted fifty years a- 
go. This compariſon may be inſtantly made, 
by inſpecting the great collection of flowers, 
which was begun in the time of Gaſton d'Or- 


leans, and continued to this day, in the Royal 


Garden. We ſhall then perceive, perhaps with 
ſurpriſe, that the moſt beautiful flowers of that 


period, as the ranunculi, pinks, tulips, auricula, 


&c. would now be rejected, not by floriſts alone, 


but by the moſt vulgar gardeners. Theſe flow- 
ers, though then cultivated, were not far remo- 


ved from their natural ſtate, A ſingle row of 
petals or flower leaves, long ſtamina, and hard 


or diſagreeable colours, without variety, and 


without delicate een are the ruſtic charac- 
ters 


FACTS AND ARGUMENTS, &c. 497 


ters of ſavage nature. Our pot-herbs conſiſted 
of a ſingle ſpecies of ſuccory, and two of lattuce, 
both very bad; but we have now more than 
fifty kinds of lattuce and ſuccory, all of which 
are good, Our beſt fruits and nuts, which are 
ſo different from thoſe formerly. cultivated, that 
they have no reſemblance but in the name, 
muſt likewiſe be referred to a very modern 
date, In general, ſubſtances remain, and names 
change with times. But, in this caſe, names 
remain, and ſubſtances are changed. Our peach- 
es, our apricots, our pears, are new productions 
with ancient names. To remove every. doubt 
upon this ſubject, we have only to compare our 
flowers and fruits with the deſcriptions, or ra- 
ther notices of them, (tranſmitted to us by the 
Greeks and Romans. All their flowers were 
ſingle, and all their fruit trees were wild ſtocks, 
and their ſpecies very ill choſen: Their fruits, of 

courſe, were ſmall, dry, ſour, and had neither 
the flavour nor the beauty of ours. PS on 
Theſe new and good ſpecies originally ſprung 
from the wild kinds ; but, how many thouſand 
times have their ſeeds been ſown before this 
happy effect was produced? It was only by ſow- 
ing and rearing an infinite number of vegetables 
of the ſame ſpecies, that ſome individuals were 
recogniſed to bear better and more ſucculent 
fruit than others; and this firſt diſcovery, which 
fuppoſes much care and obſervation, Would have 
remained 
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remained for ever uſeleſs, if a ſecond had not 


been made, which implies an equal degree of 
genius as the firſt required of patience; I mean the 


mode of multiplying by engrafting thoſe preci- 


ous inyiduals, which unfortunately cannot propa- 
gate, or tranſmit their excellent qualities to their 


poſterity. This fact alone thows that theſe quali- 


ties are purely individual, and not ſpecific; for 
the ſeeds of theſe excellent fruits, like the infe- 
rior kinds, produce nothing but wild e 
which are eſſentially different. | 

By means of engrafting, however, man has 
in a manner created fecondary ſpecies, which 


he can multiply at pleafure,- The bud 'or ſmall 


branch, when united to the wild ſtock, retains 


that individual quality which it could not tranſ- 
mit by its ſeed ;. and, i order to produce the 


ſame fruit as its original parent, it requires only 


to be developed. The fruits receive none of 
the bad qualities of the wild ſtock; becauſe it 


has not contributed to their formation: It is not 
their mother, but their nurſe, which only aſ- 
liſts their growth by dane nouriſliment to 


them. 


In the animal king Bom moſt of thoſe 1 
ties which appear to be individual, are propaga- 
ted and tranſmitted in the ſame manner as their 
peciſic qualities. It was, therefore, more eaſy 


tor man to have influcace upon the nature of a- 


nimals than ypon that of vegetables. Particular 
| | : races 


4 — 
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y n 
5 4 
* 
* * 
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races in any ſpecies of animals are only conſtant 
varieties which are perpetuated by generation, 
But, in the vegetable kingdom, there are no ra- 
ces, no varieties fo conſtant, as to be perpetuateil 
by reproduction. Ia the ſpecies of the hen and 
pigeon, a great number of races have been very 
lately produced, all of which propagate their 
kinds. In other pecies, we daily rear and ur e 
races by croſſing the breeds. From time to time, 
we naturalize and tame foreign or wild peel. 
All theſe recent examples ſhow, that it was long 
| before man knew the greatneſs: of his power, 
and that he. is not yet fully acquainted with" its 
extent: It depends entirely on the "exerciſe" of 
his intelbect. Thus the more he othall: obferve 
and cultivate nature, the more expedients he will 
diſcover for making her ſubmit, and for draw. 
ing from her boſom freth -fources df riches, 
without diminiſhing? the nee eachre 
of her Tertilityohzio! 02 57110 2 
What influence might not man acquire over 
his own ſpecies, if his inclinations were always 
directed by his intelligence? Who knows to what 
degree he might improve his, moral as well as 
his phyſical nature? Is there a ſingle nation who 
can boaſt of having arrived at the beſt of poſſi- 
ble governments, a government which would 
render all men not equally happy, but leſs une- 
qually miſerable, by attending to their preſer- 
yation, by eie their labours, and ſparing 

| their 
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their blood by cultivating peace and procuring 


abundance of proviſions: This is the moral end 
of every ſociety of men who are anxious to im- 
Prove their condition: And, with regard to the 
phyſical part of our nature, have the medical 


and other arts, whoſe objects are health and 


preſervation, made an equal progreſs as the arts 
of deſtruction invented for the purpoſes of war 
and carnage? In all ages, it appears that man 
has reflected deeper and made more reſearches 


concerning evil than good. In every ſociety 


there is a mixture of both; and as, of all ſenti- 


ments which affect the multitude, fear is the 


moſt powerful, great talents in the art of doing 


miſchief were the firſt which ſtruck the mind of 


man; he was afterwards occupied with the arts 


of amuſement ; and it was not till after long 
experience in theſe two! means of falſe honour 


and unprofitable pleaſure, that he at laſt recog- 


niſed his true glory to be ſcience, and his t true 
happineſs peace. 1 85 


1 N D E X 
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Etna, Mount, a deſcription of it, 147. 166. gas of 
its crater, 150. Every eruption of it it produces a new moun- 
tain, 151. Dangerous to deſcend its crater, 155. Some- 
times falls in, 156. Etna one of the primitive mountains, 1b. 
Did not burn in the days of Homer, 157. The circumfe- 
rence of its baſe, 165. Not a ſingle, but an aſſemblage of 
volcano's, 166. Its ſummit at preſent throws out nothing 


but ſmoke, 166. Pindar firſt takes notice of its 3 


168. 

Agde, Cape, an extinguiſhed PORES 8 

Air, of its ſtate on the top of high mountains, 117. Not more 
compreſſed in the plains than in the mountains, 118. Near. 
ly of equal denſity at all heights, 120. - 

Albano, ſee Lakes. 

Aleutes, iſlands of, deſcribed, 373. 375. 


Alps, foflil fhells found in them, 42. 43. e of * 


glaciers, 358. iy 


America, a recent land, 13. Of its diſcovery, 17. Foſſil thelt . 


found in it, 38. 39. And the tuſks of elephants, 274. Of 
a north-eaſt paſſage to it, 367. Of the north-weſt paſſage, 
372. Tſchutſchis paſs from Aſia to America, 374. Account 
of the iſlands between America and the north of Aſia, 37 5: 
Peopled probably from Aſia, _ | 

Ammonis, See Cornua. 


Anadir. See Andrien. 


Andrien iſlands deſcribed, 373. 

Animals, uſeful ones, tamed by man, 403. Man's power over 
them, 404. 

Arts firſt invented in che 3 of Aſia, 384. 

Arthenay, M. de, his account of Veſuvius, 172. 


Aſcenſion iſland formed by a volcano, 194. 


Aſia, doubtful whether the Ruſſians ever doubled the when . 


8 of it, 367. Of a . paſſage between it and A- 
merica, 
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merica, 7b. Captain Bering's account of the iſlands between 
the two continents, 375. Science firſt aroſe in the north of 


Aſia, 384. 
Aſtronomy tirſt known and e in the north of Aſia, at 


a very remote period of antiquity, Fs 855 8 | 
known till lately, 389. 


Atlantic, of its northern parts, 86. 


Atmoſphere, of its height, 121. 


Barbarous nations, thoir ravages, 394- 

Barometer, how the height of. mountains is meaſured by it, 117. 

Baſalts found in the iſle of Bourbon, 195. And in many other 
places, ib. 199. The manner in which they are formed, 212. 

Beds. See Strata. 

Bering, Captain, his account of the iNands between the north 
of Aſia and America, 375. 


Bomare, M. de, obſerved veltiges of volcano! sin the n 


of Cologne, 203. c . 

Bones found between two ſtrata of rock; 24 9. And in a ſolid 
rock, 250. Thoſe of the elephant and hippopotamus found 
in Siberia and north America, 277. Of ſome enormous ani- 
mal found near the banks of the Ohio, 289. Large bones of 
the ſuppoſed King Teutobochus deſcribed, 338, &c. 

Boſphorus, the Mediterranean ſea elevated by its rupture, 157. 

Bouguer, his experiments concerning the depth to which the 
ſun's rays can penetrate water, 266. Remarks on them, 267. 

n iſle of, extinguiſhed volcano's in it 193- 194. Ba- 
ſalts ſound in it, 195. 

Brahmins calculate eclipſes, £87. 

Brydone, Captain, his deſcription of Scylla and Chary badi, 111. 
His facts and remarks praiſed by the Count de Buffon, 158. 
His remarks on the eruption of ZEtna in 1755, 170. 


& 


*Caille, Abb de la, his account of 3 volcano's in 
the ile of France, 1 93. And of che ile of Bourbon, 10. 


Calcarious c 


,, ol 
Calcarious ſubſtances capable of being vitrified, 32. Compoſed 

entirely of the relicks of aquatic animals, 273. 274. 

Canada, ſoſſil ſhells found in it, 39. . 

Caſpian ſea only a lake, 100. Formerly much larger, 352. 

Catania, often deſtroyed by the eruptions of Etna, 159. 164. 

CataraQs, remarks concerning them, 76. That of Terni falls 
zoo feet, 77. That of Niagara ee 156, 1b. 

Caverns, the effects of their neee of thoſe formed by 
the primitive fire, 222, | 

Ceylon, iſland of, formerly united to che eöntinent, 354. 

Charlotte iſlands, ſmoke iſſues from one of them, 195. © 

Charybdis, its current deſcribed, 111. ; 

Chineſe calculate eclipſes in a rude manner, 388. Never invent 
nor bring any thing to perfection, 388. 389. 

Climate, may be warmed by human art and inp wad 396. 

Coal, of its compoſition, 343. 

Cold, its phaenomena in Greenland, 88. 

Collinſon, Mr, his account of enormous bones found near 
banks of the Ohio, 288. 

Columbus vindicated from an n aſperſion,, i” 

Columns, baſaltic, how they are formed, 212. 


17 


Compaſs, Mariners, of its invention, 16. Known in the days 


of Homer, 17. 
Condamine's deſcription of Veſuvius, 174- 179. His account of 


the nature of lava, 217. 


Continents, of their extent, 8. Calculation of our Continent 


into leagues ſquare, 9. Calculation of the Continent of A- 
merica into teagues ſquare, 10. Of the form of Continents, 


12. Analogies between the figure of the New and Old Con- | 


tinents, 16. Formerly covered with the ocean, 45. Period 
- when the two Continents were ſeparated, 286. | 
Cook, Captain, his diſcoveries in the ſouthera hemiſphere, 15. 
Cordelieres, ſoſſil ſhells found in them, . 319. | 
Corn never found in a natural ſtate, 405. 
Cornua Ammonis, their great variety, 46. 48. 49. An im- 
menſe one found in Champagne, 304. 
Croghan, Mr, his account of enormous bones found near the 
banks of the Ohio, 289. 
Currents, run perpetually from Guiana to the Antilles, 18. 


The Probable « cauſe of this phacnomenon, 19. Double cur- 
cuts 
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| rents in ſome parts of the ocean, 79. 80. &c. Deſcription of 
the current of Moſche or Male on the coaſt of ke 107. 
Of that of Scylla and Pao | RES 


D 


Deſlandes, his experiments akich prove the exiſtence of double 
currents in ſome parts of the ocean, 80. &&. 
| Dunkirk, the ſea has been gradually retiring from itz coaſt, 255, 


E 


Earth, of its diſtance from the ſun, p. 1. 'Of its interior rock, 
30. Of the inequalities on its ſurface, 50. Effe ds produced 
by the ſinking of its caverns, 60. Cauſes of its fiſſures, 62. 
Elevated at the equator and depreſſed at the Poles, 259. 261. 
Poſſeſſes an internal heat, 260. 261. The materials of which 
it is compoſed generally of a vitreous nature, ib. 270. Was 
formerly in a ſtate of fluidity, 261. 28 5. Genſanne's experi- 
ments on its internal heat, 263. Mairan's experiments on 
the ſame ſubject, 5. Its whole ſurface has been covered with 
the ocean to the height of 1500 or 2000 fathoms, 319. Its 
declivity more rapid on the weſt than on the eaſt coaſts, 349. 

Earthquakes, the cauſes of them, 138. - Generally precede e- 

ruptions of volcano's, 141. A mountain in Iceland ſunk by 
one, 143. Other dreadful effects of them, 144. Generally 
precede eruptions of volcano's, 158. 

Eclipſes calculated by the Brahmins, 387. 

Elephants, their tuſks and ſkeletons found in Siberia, 274. And 
in North America, 275. Formerly inhabited the northern 
regions, 276. | 

Empedocles, the ruins of his tower ſtill exiſts on Mount Etna, 
155 6 | 

Engrafting, the uſefulneſs of its invention, 408. 

Epochs of Nature, 276. 

Eruptions of volcano's deſcribed, I 58. Ceaſe after the flowing 

of the lava, 159. New mountains formed by them, 162. A 
FE one in 1669 from LG 163. Thoſe of Etna firſt 
mentioned 8 
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md by Pindar, 168. A dreadful one in 1755. 169. 


Eruptions of Mount Hecla, 187. 


F 


Fire, its effects in hardening bodies; 63, 64. Of che caverns f 


formed by the primitive fire, 222. Subterraneous fire one of 
the chief cauſes of the revolutions which the globe has under- 


gone, 228. 2 


Fiſhes, can live in water ſo hot as from 50 to 60 degrees of the 


thermometer, 321. 322. Of petrified fiſhes found in ſlate, 341. 

Fiſſures of the earth, their cou 62. Metals found in them, 
307. | 

Foſſil ſhells. See Shells. b 

Foſſil wood, found in many places, 343. | 

2 Fougeroux, M. de Banderoy, his deſcription of Solfatara, 203. 
Of thoſe in other parts of Italy, 206. His account of the na- 
ture of lava, 218. His deſcription of petrified wood, 244· | 

Fountains, deſcription of hot ones, 206. &c. 

; Foxes, iſlands of, deſcribed, 375. 

France, height of its mountains, 53+ 54s Extinguiſhed volca- 
no's in it, 196. 
France, iſle of, full of extinguiſhed: volcano S, 193. Baſalts 

found in is Gs 


8 


Genſanne, M. Ce his experiments on the internal has of the 


earth, 263. 


Giants, of different animals, formerly „ _ Examples 


of them, 325- Individual human giants produced in every 
climate, 331. Races of them in Aſia, 331. 332. Diſpute 


concerning the large bones of the ſuppoſed King Teutobo- 


chus, 333. Other examples of a ſimilar kind, 337- 
Gibraltar, Straits of, the Mediterranean fea elevated by its rup- 


ture, 157. 


| Glaciers, a deſcription of them, 358. Ab conſtantly augmen · 
ting, 3633. 
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Globe. See Earth. | | 
Gold, and ſometimes ſilver and copper, found i in a pure Nate, 
309. 
Grain, of which bread is made, an artificial production, 405. 
Greenland, of its ſituation with regard to temperature, 88. 
Guatimala deſtroyed by an eruption of Pacayita, 172. 
Guettard, his account of extinguiſhed volcano's in France, 196. 
His deſcription of turf, 2 34- His account of dere found i in 
a rock, 2 50. c 8 
Guiana, its rivers near each other, and 8 vaſt quantities 
of mud in the lea, 355. Its temperature heated by cultiva- 


tion, 398. | 


i. 


II 4 
Heat, of the ſun, how far it can penetrate water, 262. | 
Heberden's deſcription of the Peak of Teneriff, 190. 
Hecla, Mount, a deſcription of it, 185, Its eruptions, 188. 
Habicot, his diſpute with Riolan concerning the large bones of 
the ſuppoſed King Teutobochus, 33 3. 


Hills. See Mountains. 
Hippopotamus, bones of it found in Siberia, WE hw. in 


North America, 275. ar inhabited the northen re- 
gions, 276. 


Homer, Mount tna did not burn in bis bs I57. 
Hudſon's bay, its diſcovery revived the projet of a north- welt 


paſſage, 94. 5 


| Japaneſe ilands wbound with e s, and more aa to 
earthquakes than any other country, 354. | 

Ice found in much lower latitudes in the ſouthern than in the 
northern hemiſphere, 14. Floating mountains of it, their o- 

rigin, 89. 90. | | 

Indian ocean has 3 great revolutions, 31 

Joſephus, the Jewiſh hiitorian, firit mentioned the period of ur 


hundred years, without underſtanding its value, 389. 
| | | | „ Jrom- 


VVT . 


Iſle of France, full of extinguiſhed volcano's, 193. 

Iron, ſome mountains entirely compoſed of it, 313. | 
Ivory, great quantities of it found in Siberia and North Ame · 
sen, 276. * Its ſtructure, 281. 


K 


o 


Kadjack, iſland of, deſcribed, 376. 
33 


Lakes, the Caſpian ſea only a lake, 108. Of the falt lakes in 
Aſia, 102. Lake Albano the mouth of an ancient volcano, 
181. 

Land, of its ſinking and derangement in certain places, 228, 
Of the changes of ſea into land, 255. . 

Lava, not the firſt effect of volcano's, 158. Eruptions ceaſe af- 

ter the lava flows, 159. The deſtruction produced by it, 46. 
Catania often deſtroyed by it, ib. The vait extent of ſome 
of its torrents, 160, Long before it acquires a vegetable ſoil, 

161. Its great thickneſs, 4. Antiquity of the world com- 

puted from ſucceſſive ſtrata of lava and vegetable ſoil, 163. 
Lavas of Veſuvius deſcribed, 176. Of the motion of lavas, 
209. | Require a long time to cool, 215. Of the nature of 
lavas, 217. See Eruptions and Volcano i. | 

Lavanges, or great maſſes of ſnow and ice rolling down from 
high mountains, deſcribed, 125. Precautions uſed by the na- 
tives againſt their dreadful effects, 127. | 

Light, how deep it can penetrate water, 265. That of the 
moon has no ſenſible heat, 268. Se 

Load-ſtone, mountains compoſed of it, 314. 


| Luniſolar period firſt diſcovered in the north of Aſia, 385. 


- 


M 


Madagaſcar, baſalts found in it, 195. Formerly united to the 
continent, 354. 

M.aillés, a ſavage 9 deſcribed, 351. | 

Vor. IX. | D d | | Mairan, 
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Mairan, his experiments on the internal heat of the earth, 263. 
Man, account of his original ſtate, 38 1. The firſt monuments 
of his art, 16. His progreſs i in the arts, 382. The firſt men 
of ſcience were produced in the north of Aſia, 384. His 
powers, 392. 396. 404. Tames animals for his uſe, 403. 

Mariner's compaſs, of its invention, 16. Known in the days 
of Homer, 17. 

Mazeas, M. l' Abbé, his account of a quarry of petrified wood, 

WT | 242. 

14 6 Mediterranean ſea rd by the rupture of the ſtraits of Gi- 

2 braltar and of the Boſphorus, 157. : 
Metals, of the ſituations in which they are found, 30). Some 

of them exiſt in a pure ſtate, 309. - | 

Mines, the degrees of heat diſcovered in them, 264. 

Moon, its light has no ſenſible heat, 268. 

Morſe, its bones found in northern regions, 279. 

 Moſche or Male, a famous current on the coaſt of Norway, de- 

ſcribed, 107. | f 
Mountains, primitive ones compoſed of vitreſcent materials, 31. 
Foſſil ſhells found in very high mountains, 44. Of their 
height, 5o. Height of the moſt elevated in the province of 
Quito in Peru, 5. Thoſe of South America the higheſt, 51. 

The height of Norwegian mountains, and of thoſe of France, 
53. 54. Of the direction of mountains, 55.,—68. Of their 
formation, 60. Of the inclination of their ſtrata, 67. Of 
their Peaks, 70. How to meaſure their height by the baro- 
meter, 117. Mount Etna deſeribed, 147. Mount Hecla de- 
ſcribed, 185. Some mountains compoſed Wy of iron, 
313- Others oe load- ſtone, 3 14. | 
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Naples, its Arete paved with lava, 176. Mountains in its en- 
virons are maſſes of burned matter, 181. = 

Nature, monuments of her great antiquity, 274. 275. Her e- 
pochs, 276. 305. Man's power over her, 392. 396. 404. 

Niagara, cataract of, falls 156 feet, 76. = 

North-weſt paſſage, Captain Phipps's remarks on it, 90. 91. 
Raynal's obſervations on this 2 94. | 

Norway, 


2 


F 49. 


Norway, height of its mountains, 53. Their direction, 58. 


Deſcription of the current of Moſche or Male on its coaſt, 107. 
Nux, M. de la, his account of water ſpouts, 129. 


5 


Ocean. See Sea. 


Ohio, enormous bones found near its banks, 289. 
Olympus, its height, 53. _ 
Otaheite, ſtones in it bear evident marks of fire, 194. 


P 
Pacayita, a water volcano, deſtroyed the city of Guatimala, 172. 
Pallas, M. found bones of the elephant, and a ſkeleton of the 
rhinoceros, in Siberia, 288. Suppoſes the Caſpian ſea to have 
been formerly much larger than it is at preſent, 352. 
Paris, foſſil ſhells found in its neighbourhood, 41. 


Paſſage, of the practicability of a north-eaſt one between the Old 
and New Continents, 367. Of the north-welt paſſage, 372. 


Peak of Teneriff, its height, 53. Dr Heberden's deſcription of 


it, 190. 


Peaks of mountains, how feats 224. 


Peru, petrified ſhells found there, 39. 

Perronet, his account of the ſinking of certain lands 228. 

Petrified ſhells. See Shell.. | | 

Petrified wood, an account of it, 237. How its age mae 
aſcertained, 239. 

Phipps, Captain, account of his voyage to the north ſeas, 90. 91. 

Pindar, firſt mentions the eruptions of Etna, 168. 

Planets, additions concerning their formation, p. 1. Of the 
matter of which they are compoſed, 3. Of the relation be- 
tween their denſity and celerity, 4. Of the relation between 
their denſity and the N of heat to which Res are ex- 
poſed, 6. | 

Plants, can vegetate in water ſo hot as _ 50 to 60 degree 
of the rhermemeter, 321. 321. | 


Pyrennees, foſſil ſhells found in them, 42. 223. 
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Quito, height of its mountains, 50. | 


R 


Recupero, Signior, his account of an ancient Java, 160. Com- 
putes the antiquity of the world from arenen ſtrata of lava 
and vegetable ſoil, 163. | 

Rhinoceros, its bones found in Siberia, 274. And in North 
America, 275. 

Rhone, baſaltic columns found on its banks, 199. 


Riolan, his diſpute with Habicot concerning the large bones of 


the ſuppoſed King 'Veutobochus, 333. 
Ruſſia, great quantitics of ivory found in it, 277. 


8 


Salt Lakes, of thoſe in Aſia, 102. 
Sea, of productions of it found in the bowels of the earth, 34. 


35. Their form and number prove that they were formerly 
animals which exiſted in the ocean, 36. Formerly covered 
what is now dry land, 37. to the height of two thouſand 
fathoms, 61. Of its ſaltneſs, 75. Limits of the South Sea, 
78. Double currents in it, 79. 80. &. Caſpian ſea only 4 
lake, 100. Nature of the ſoil at the bottom of the ſea, 104. 
Sicilian ſea has ſunk conſiderably, 156. Of the retiring of 
the ſea from various coaſts. Equally warm as the interior - 
parts of the earth at the ſame depths, 264. Its fluidity not 
owing ſolely to the ſun's rays, 265. How far the light can 
penetrate through its water, 266, Has covered the whole 
ſurface of the earth to the height of 1500 or 2000 fathoms, 
319. Caſpian ſea formerly much larger, 352. 

Sciences firſt invented in the north of Alia, 384. Neither origi - 
nated in China nor in India, 388. 

Scylla, its current deſcribed, 111. 

Shells found in the bowels of the earth near Toulon, 24. Some 

| foflil 


* 
— 


| Torre, P. de la, his deſcription of Veſuvius, 182. 


kT * uU ‚ 


Foffil ſhells perfectly ſimilar to thoſe which now exiſt in the 
ſea, 35. 36. Places where they are found, 38. 39. Kc. Of- 
ten different from thoſe in the neighbouring ſeas, 40. 274. 


Petrified more numerous than foſſil ſhells, 45. 46. Beds of 
them found in the Pyrennees, 223. Likewiſe found in the 
Cordelieres, 319. And in the Alps, 42. 43. 364. 


Siberia, Foſſil ſhells found i in it, 40. And the tuſks of "EO 


274. 
Sicilian ſea has ſunk confviderably within theſe 2 500 years, 156, 


Sicily, Virgil wonderfully exact in his geography of it, 165. 


Slate, of petrified fiſhes found in it, 341. 
Soil, vegetable, account of it, 68. Nature of that at the bot- 
tom of the ſea, 104. 


Solfataras, neither active nor e volcano's, 203. That 


near Naples deſcribed, 203 
Spitzbergen. See Greenland. 


Strata of the earth, a deſcription of them in different parts of 


the globe, 22. 24. 26,—29. 36. Of their inclination in moun- 


tains, 67. 
Steller, his remarks on the kein s of Aſia, 17 3. 
Sulphur ſublimed in Solfatara, 204. 


Sun, of his diſtance from the earth, p. I. Of the matter of 


which he is compoſed, 3. TOW far his rays can penetrate wa- 
ter, 262. | 
Sweden, height of its mountains, 1 53. | 
Switzerland, the height of its mountains, 55 Deſcription of 


its n, 359. 
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Tories a country ſwallowed up _ the fea, „ 

Teeth, of the hippopotamus and elephant, found in Siberia, 
274. And in North America, 275. Enormous ones found 
near the banks of the Ohio, 288. | 

Teneriff. See Peak. 


Terra Auſtralis, of the many fruitleſs attempts to ſcores it, 


14. Captain Cook's voyage and diſcoveries 1 in the South ſeas, 
15 - 


— 


Toulon, 


Fund 
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Toulon, a geſcription of the ſtrata in its neighbourhood, 22. 

Tichurſchi „a people who paſs from Aſia to America, 374. 

Turf, concerning its nature and compoſition, 2 33. M. Guet- 
tard's account of it, 234. | 

Tuſks of elephants found in Siberia, 274. And i in North Ame - 
rica, 27 5. | | 


V 


Ulloa, Don, found petrified ſhells in the mountains of Peru, 39. 

Vapours, the heights at which they freeze in different Ms 
v3.1 

Vegetables,” man's power of changing their nature, 405. ; 

Virgil, wonderfully exact in his deſcription of Sicily, 165. 

Veſuvius, Mount, a deſcription of it, 152. A feeble volcano 
when compared with Etna, 153. A wind penetrates the 
mountain, 172. Its ancient compared with its modern ſtate, 
172. Condamine's account of it, 174. 179. Its height. 175. 
Its late i in the year * 53, ib. P. de la Torré's deſcription of 
it, 182. 

Volcano's in South 3 51. 52. of the 4 they un- 
dergo, 147. That of Ætna deſcribed, ib. That of Veſuvius 


deſcribed, 152. Of their eruptions, 158. Often throw out 
torrents of water, 168. 172. Steller's remarks on thoſe of 
3 173. Volcano's communinate with the ſea, 173. * 
Of extinguiſhed volcano's, 192. 196. 
Voltaire, an apology ſor the author 8 treatment 8 him, 34. 


W 


Water-ſpouts, a deſcription of them, 189. 

Waters. See Sea. Theory of running waters, 72. Deſcription 
of hot fountains, 206. 

Winds, of reflected ones, 116. Some winds have a regular va- | 
riation, 123. Of their violence in ſome countr 28. 

Wood, ſubterraneous, found in many places, . Examples 
of ſoſſil wood, 343. | 
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DIRECTIONS to the BINDER. 


Place Plates CCC. CCCIIL. cctv. co CCCVI. — 
at t the end of the volume. | 


ER ATA. „„ 


Page. 47. line 6. for Pelaſgie, read Pelaſgae. 

line 13. for ſpecie read ſpecies 
49. for plates I. II. III. read CCCIL. CCCIIL. CCCIV, 
106. line 16. for archin read urchin | | 
186. line 13. delete that. 
360. line 14. for freeze read treezes. 
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